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"There's no substitute for 
CONCRETE and STEEL! 


Concrete, withits proven qualities of 
durability, non-corrosion, resistance to 
electrolytic action, and high compressive strength 
is combined, by Lock Joint, with steel’s 
toughness, resilience and high tensile strength 
to make a pipe that retains the best qualities of 
both—non tuberculance, high structural strength 
and long life with little or no maintenance. 
Dense concrete affords complete protection for 


LOCK JOINT 
combines 
these materials 
to make 
the ideal pipe! 
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4 Placing outside form, prior to pouring 
concrete, around steel reinforéing cage 
of Lock Joint Reinforced Concrete Pres- 
sure Pipe. 


the quality reinforcing steel. Both materials 

are carefully calculated to meet your pressure 
needs with a wide factor of safety. The 

Lock Joint Pipe Company’s Rubber and 

Steel Joint is extremely watertight and, at the 
same time, flexible. 

For superior strength, carrying characteristics 
and trouble-free operation, let Lock Joint supply 
your pipe needs in sizes 16” and larger. 


SCOPE OF SERVICES—Leck Joint Pipe Company specializes in the manu- 
facture and installation of Reinforced Concrete Pressure Pipe for Water Supply 
and Distribution Mains 16” in diameter or larger, as well as Concrete Pipes of 
all types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


LOCK JOINT PIPE COMPANY 
Established 1905 
P. ©. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, 8S. C. 
SEWER & CULVERT PIPE PLANTS: 
Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. * Kansas City, Mo. * Kennett 
Square, Pa. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. * Wichita, Kan. 
Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex. * Oklahoma City, Okla. 
Tulsa, Okla. * Beloit, Wis. * Hato Rey, P. R. * Ponce, P. R. * Caracas, Venezuela 
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It’s Small...lt’s Big 
It’s Fast...It's Automatic 


The Pump that gives you 
Everything 


Anything you want in a pump... a Homelite gives it to 
you for sure. 

It’s small . .. one man can carry it and put it in operation 
right where you need it . . . fast. 

It’s big ... a Homelite performs like a pump many times 
its size. 

It’s fast . .. with the fastest self priming of any pump... 
plus a 28 foot suction lift . . . a Homelite will gush out 
water, thick with solids, up to 15,000 gallons per hour. 


It’s automatic . .. when it comes to seepage a Homelite will slow 
right down to a trickle ... keeping seepage always at strainer 
level automatically. . 


Why take less for your money? Get the best .. . the pump that does 
everything better . . .a Homelite! 


Write for a free, convincing demonstration on your job. Today! 


CORPORATION 


703 RIVERDALE AVENUE « PORT CHESTER, N. ob 
Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa, 
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A DEPENDABLE SANITATION 
PROGRAM STARTS WITH 


For complete information and de- 
—_— iterature call your Mathie- 
son HTH distributor or write today. 


HTH GRANULAR—For continuous chlorina- 
tion, algae and slime control, and emergency 
chlorination, HTH Granular provides a 
convenient, economical source of chlorine. It 
has a record of proved performance over 

25 years. HTH Granular contains 70% avail- 
able chlorine; it is packaged in 100-Ib. 

drums and in cases of nine 5-lb. cans. 


HTH TABLETS—Containing-: 70% available 
chloriné, HTH Tablets dissolve slowly over a 
long period of time and provide a slow, 
steady source of available chlorine. They are 
ideally suited for hand feeding in such 
applications as sanitizing new water mains. 
HTH Tablets are packed in 100-lb. drums 
and in cases of six 714-lb. cans. 


HTH TABLET HYPOCHLORINATION—F or accurate 
metering and feeding of hypochlorite 
solutions, HTH Tablets and the HTH Tablet 
Hypochlorinator provide a low-cost method 
that offers you new convenience and 
dependability. It is applicable to water, 
sewage, and industrial wastes treatment as 
well as to pool chlorination. 


MATHIESON CHEMICAL CORPORATION 
Mathieson Industrial Chemicals Division 
Baltimore 3, Maryland 


THIESON 
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In two continuing series of articles 
“Water Works Practices” are discussed by Dr. George Symons 
“Sewace Works Practices” are discussed by Prof. Don. Bloodgood 
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G-E LIMITAMP controls the operation of high-voltage motor 
. . gives you quick, silent protection 


drives up to 2250 hp 


for personnel and equipment against dangerous short-circuit 
conditions up to 250,000 kva ... helps prevent costly shutdowns. 


Safety for your personnel and equipment 
with high-voltage G-E Limitamp Control 


in less than '4 cycle, operate only 
under actual “‘short’’ conditions. 


Don’t take chances with dangerdls 
short-circuit conditions. G-E Limit- 
amp Control protects against sud- 
den electrical overloads . . . assures 
greater safety for your personnel 
and costly electrical equipment. A 
high-voltage motor control, G-E 
Limitamp Control provides inter- 
rupting capacity up to 250,000 kva. 


MAINTENANCE PERSONNEL is 
guarded by a steel barrier sepa- 
rating high- and low-voltage com- 
partments. A mechanical door 
interlock assures motor circuit in- 
terruption before the fuse compart- 
ment door can be opened. 


GET EQUIPMENT PROTECTION 
with General Electric Type EJ-2 
fuses which clear fault current 


Also, improved heavy-duty air- 
break contactors give you millions 
of operations. 


FOR YOUR SPECIAL OPERATION 
individual components need not be 
specified. Let G-E application engi- 
neers select the correct components, 
give you the right interrupting 
capacity ... better personnel and 
equipment safety. 


FOR COMPLETE INFORMATION 
about G-E Limitamp Control, con- 
tact your nearest G-E Apparatus 
Sales Office, or write to Section 781-7 
for Bulletin GEA-5409 today. Gen- 
eral Electric Company, Schenec- 
tady 5, N. Y. 





MAINTENANCE IS EASY . . . Fuses swing 
forward on hinges for the disconnect posi- 
tion and fuses can be quickly lifted out. 
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BADGER meters 


conserve it! 


More than 25 million acres of crops must be 
irrigated to provide America’s food supply. 
The Badger water meters used in thousands 
of communities throughout the nation help 
save water for this vital need . . . measure 
water accurately for homes and industry . . . 
provide a precise check on water usage and 
waste. With their outstanding record of per- 
formance, Badger meters have won the praise 
of waterworks men everywhere...are known 
as the meters that save water, work, money! 


BADGER WATER METERS 


BADGER METER MFG. CO., Milwaukee 45, Wisconsin 
“Measuring the water of the world” 
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Lithograpbed on stone for U. S. Pipe and Founary Co. by Jobn A. Noble, A. N. A. 


WINTER OR SUMMER, in the hills or on the 
flats, make no difference to cast iron pipe. 
Whether it is used for a water supply line, a gas 
feeder main or a pressure sewer, cast iron pipe has 
a rich history of highly satisfactory performance 
behind it for each type of service. 


U.S. pipe centrifugally cast in metal mclds up to 24-inch, 
pit cast pipe in the larger sizes and fittings are 

made in accordance with Federal, American 

Standard and American Water Works Association 
specifications wheresoever they apply. 


With our production distributed in five strategically 
located plants, we are in an excellent 
position to meet your requirements. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave., N. e Birmingham 2, Ala. 
Plants and Sales Offices Throughout the U.S. A. 
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THE HERSEY DETECTOR METER 


has never been surpassed in its dependability and accuracy in 
the measurement of all rates of flow and it will deliver in an 
emergency the full capacity with a minimum loss of head. 

This Detector Meter made only by Hersey 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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NEW OLIVER 88WT | 
Hydro-Trencher 


Digs to 10 feet in toughest going! 


Here is a trencher that won't stop when it comes to 
rocks or roots. Tremendous hydraulic down pres- 
sure forces the half-yard bucket into the ground for 
a fast, full load. New dual-circuit control gives con- 
stant pressure, more positive control and greater 
flexibility in any kind of going. 

Take a close look at this new trencher. It reaches 
long and digs deep. Its simple, sturdy construction 
and all-hydraulic operation give low maintenance 
and long service. The hydraulic stabilizer blade not 
only holds the tractor level and steady, but is an ex- 
cellent back-filler blade. And, by simply turning the 
trencher bucket around you have an efficient swing 
loader. 

Test the new Oliver 88WT Hydro-Trencher on 
your work. See how easy it is to operate and how 
readily it digs or loads the toughest material. And 
remember, the 88 WT is ready to work or move in- 
stantly, and takes only one man to operate. Get in 
touch with your Oliver Industrial Distributor for a 
demonstration, soon! 


Right through the roadbed! Powerful hydraulic down pres- 
sure digs through this material with ease. Positive dual-cir- 
cuit control gives a choice of three separate lift or drop speeds 
on the boom for any condition. Bucket rotation and dipper 
stick design permit clamping rocks larger than the bucket 
itself. Special boom cylinder available for digging to 12 feet. 


It's a swing loader, too! Remove the bucket hinge pin 
and turn the bucket around. In minutes the trencher be- 
comes a loader. No extra parts are needed. The excep. 
tional bucket rotation permits loading into a truck up to 
10 feet, 6 inches. Optional loading bucket loads up to 
12 feet. 


One-half yard bucket! The fast hydraulic operation and 
big bucket capacity of the 88WT let you do more in less 
time. All-hydraulic operation means, too, that there are 
no expensive cables or clutches to replace. Maintenance 
is simple and low cost. 


tHE OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 


Water & SEWAGE Works, MARCH, 1954 





¢ 


ay. 


The above illustration shows an outfall sewer line 
at Dunedin, Florida, which was constructed of 20” 
AMERICAN Double-X mechanical joint pipe. It 
extends about one quarter mile into St. Joseph Sound 
for disposal of the effluent from the sewage disposal 
plant. The assembled pipe line was floated out from 
shore with a bulldozer supplying the thrust at the 
shore end. 

Manufactured under rigid specifications in diam- 
eters of 2” through 48”, AMERICAN Double-X pipe 
will stand the impact of heavy loads and gives com- 
plete job satisfaction. AMERICAN Double-X pipe is 
conveying water, sewage, gas, crude oil, gasoline, sour 
naphtha, salt brine—and in fact, just about everything 
that a pipe line can conceivably convey. It is carrying 
these products under operating pressures ranging 


AMERICAN 
CAST IRON PIPE 
COMPANY 


BIRMINGHAM 2, ALABAMA 


~-- aS ----------5 


AMERICAN Pipe for Every Service Condition 


from a few psi up to pressures in excess of 100 psi gas 
and 500 psi liquid. 

A complete line ef fittings for use with AMERI- 
CAN Double-X pipe is available including transition 
pieces for inter-connecting with other types of joints 
and pipe. 

Refer your next piping job to AMERICAN CAST 
IRON PIPE. Let us assist you by taking off lists of 
material and submitting a price on pipe and fittings 
for your next job. 

Write for AMERICAN Double-X pipe booklet. A 
free copy will be sent on request. 


MAIL COUPON FOR FREE BOOKLET-——~———-— 


American Cast Iron Pipe Company, 
Birmingham 2, Alabama 


Gentlemen: Please send me a free copy of your new illustrated 
booklet, “American Double-X Mechanical Joint Pipe.” 


Street _.. 


City... 5 FR sisi 
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A view of Lake Street, Chicago, 
as it looked 100 years ago. 
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they’ve been coming 
back for more... 








CHICAGO installed cast iron 
water mains 100 years ago... 
and installs them todayl 


Chicago’s skyline has changed magically in a century but the 
underground lines that transport water are still cast iron. 
Nearly 100% of her water distribution system consists of 
cast iron pipe. This city of “magnificent distances” — 

has over 4,000 miles (21 million feet) 

of cast iron mains, supplying more 

than one billion gallons of water 

per day to a population 


approaching four million. 


A famous jurist defined good will as the “probability of the 
customer’s returning to the old stand.” Chicago’s Water 
Department has been coming back for more cast iron pipe for 
100 years. That’s good will—yes—built on proved performance. 
Chicago has century-old cast iron pipe in its 

water distribution system. 


Cast iron pipe has been a rugged, long-lived product from 
the earliest days. Today’s modernized cast iron pipe, 
centrifugally cast, is even stronger, tougher, and more uniform 
in quality. And, where needed and specified, it is 
centrifugally lined with cement mortar to assure sustained 
carrying capacity throughout the long life of the pipe. 


Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Managing Director, 
122 So. Michigan Ave., Chicago 3. 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast tron Pipe & h A iati 





Section of a century-old cast iron main 
still serving in Chicago's vast 
water distribution system. 
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Diagram shows elements of the chlorination control system. Miniature Tel-O-Set 
instruments on the panel show instantaneous pressure and flow values, while the two-pen 
circular chart instrument records these two variables and integrates chlorine flow. 


Engineered instrumentation 
improves water treatment 


f ise SIMPLE, practical method of con- 
trolling chlorination used at the 
Corpus Christi filtration plant exempli- 
fies how modern instrumentation can 
automatically regulate difficult treat- 
ment processes. Two Tel-O-Set pneumatic 
control systems team up on this installa- 
tion: one controls chlorine pressure and 
the other regulates flow. Together they 
hold chlorine feeding accurately at the 
required dosage, under widely varying 
water demand that reaches forty million 
gallons per day. The complete instru- 
mentation functions continuously with 
minimum attention by plant operators, 
and needs practically no maintenance. 


A key element in Tel-O-Set systems is the 
Differential Converter. This mercuryless 
manometer gives quick, precise response 
... is unaffected by the pure, dry chlorine 
... and is equally applicable to a host 
of other flow, pressure or liquid level 


Honeywell 


BROWN INSTRUMENTS 


ts on a variety of fluids. 


Whatever your specific problem may be, 
engineered instrumentation by Honey- 
well can give you an effective, economical 
solution. Tel-O-Set systems are composed 
entirely of interchangeable components 
—and are priced the same for all avail- 
able components. At your service is a 
broad line of measuring and controlling 
equipment, implemented by extensive 
Honeywell experience in all types of 
processes used for treatment of water, 
sewage and industrial waste. 


Your nearby Honeywell sales engineer 
will be glad to discuss your applications 
with you and your consulting engineer. 
Call him today . . . he is as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Wayne and 
Windrim Aves., Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Bulletin 7302, “instrumentation for water, sewage and industrial waste treatment.” 
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for using this 
__ Superior Steel Pipe 


When you consider a new sewage line, you want 
tested steel pipe that is strong, resilient, economical 
to handle and install, and above all, leakproof. 
Bethlehem Tar-Enameled Steel Pipe meets these 
qualifications. Here are six good reasons why you'll 
find it the ideal pipe for all types of sewage: 
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1. BEAM STRENGTH 


Bethlehem Tar-Enameled Steel 
Pipe is made from high-quality 
steel plate. It’s a husky pipe, with 
great beam strength. It can be 
handled in multiple lengths, and 
is unaffected by washouts. 


os SO cuca 


3. SHOCK-RESISTANCE 


Bethlehem Steel Pipe is designed 
with a safety factor of about 4 
against bursting. It is resistant to 
water-hammer, and can carry a 
load of nearly four times the work- 
ing pressure. 


5 AACR TE tS ETT PERLE 





5. RESILIENCE 


Bethlehem Steel Pipe has the 
resilience to “give” under soil 
movement. It is immune to sur- 
face vibrations caused by heavy 
vehicular traffic, making possible 
years of dependable service. 


2. CORROSION - RESISTANCE 


Bethlehem Pipe is lined and coated 
with a smooth layer of coal-tar 
enamel, meeting AWWA Specifi- 
cations. The enamel is impervious 
to corrosion and incrustation and 
ensures high flow-coefficients. 
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4. LEAKPROOF JOINTS 


Bethlehem Pipe makes a tight line, 
with joints made by mechanical 
couplings, welding or riveting. It 
safely spans washouts caused by 
floods, or by leaky joints in lines 
made of other materials. 





6. LONG LENGTHS 


Bethlehem Steel Pipe generally 
comes in 40-ft lengths. This re- 
duces the laying cost, as only 132 
joints are required per mile. It is 
made in any diameter from 22 in. 
i.d., and in any wall thickness. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by gETH E 


A Bethlehem representative will be pleased to supply 
additional information about tar-enameled pipe. All Bethlehem Pacific Coast Steel Corporation. Export STEEL 
you need do is contact the nearest Bethlehem office. Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 4c-Cramead STEEL PIPE 
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“It's no use Orgie— 
there’s no protection against 


That's right, Orgie. Discretion is the better part of 
valor. Chlorine-susceptible bacteria and algae don't 
have a chance against the germ-killing powers of 
Pittchlor. 

Pittchlor, the high-test calcium hypochlorite con- 
taining a minimum of 70% available chlorine, kills 
microorganisms on contact. That’s why Pittchlor 
works so fast and effectively in chlorinating water 
supplies, treating sewage, or wherever else the germi- 
cidal and deodorizing action of chlorine is needed. 

Pittchlor is dry, white and free-flowing. Its granular 
form permits ease of application either manually or 
by mechanical feeders. Write for free folder on the 
use in which you are interested. 








COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER, PITTSBURGH 22, PENNSYLVANIA 
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case), 3% ib. cans (12 per 
case) and 100 Ib. and 130 
ib. drums. 


EXECUTIVE OFFICES: ONE GATEWAY CENTER, PITTSBURGH 22, 
PENNSYLVANIA 
DISTRICT OFFICES: CINCINNATI * CHARLOTTE * CHICAGO ® 
CLEVELAND * BOSTON * NEW YORK © ST. LOUIS * MINNEAPOUS 
* NEW ORLEANS © DALLAS * HOUSTON © PITTSBURGH 
PHILADELPHIA * SAN FRANCISCO 





Any movement of a branch main creates high 
stresses at the branch main connection. Mueller 
tapping connections are specifically designed with 
heavy ribs to actually strengthen the main. Con- 
nections may be made quickly, under pressure, 
without loss of water or interruption of flow. 
The heavy, corrosion-resistant bolts have self- 
holding heads and are closely and evenly spaced in 
Ut your perfect alignment along the side flanges of the 
sleeve for maximum rigidity. The wide, thick side 
flanges are grooved for positive retention of the 
lead gaskets to assure a lifetime watertight joint. 
STR oO “a & & ST A simple flanged connection between the tapping 
sleeve and tapping valve assures positive alignment 
for accurate vrilling and ease of installation. 


i ‘ Mueller Mechanical Joint Sleeves can be adapted 
Min Conduite to fit all classes of cast iron pipe by changing the 
; end gaskets. The raised cast ring in the calked joint 


sleeves centers the ring and keeps the use of ex- 
pensive lead to a minimum. 

Mueller Tapping Valves have oversize seat open- 
ings to allow the use of full-size shell cutters. 

Tapping valves can be furnished with either “O”: 
ring packing or conventional packing and mechani- 
cal joint or hub end outlet. 

Consult your Mueller Water Works Catalog W-96 


or see your Mueller representative for full details. 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 
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SEPARATORS 
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1. SMALL MUNICIPALITY SEWAGE TREATMENT 
2. INDUSTRIAL WASTE TREATMENT 





HIGH EFFICIENCIES + LOW SPACE REQUIREMENTS - PROVEN PERFORMANCE 


——? PRIMARY FLOTATION CLARIFIERS 


Prefabricated flotation cells utilizing the dissolved gas method for high 
efficiency on a wide variety of suspended solids, oils, and greases. Available 
in sizes from 25 G.P.M. to 2000 G.P.M. in steel, and to 6000 G.P.M. in 
tile or concrete, 


——> PACKAGED TRICKLING. FILTERS 


The Colloidair Trickling Filter is of package design for economical installa- 
tion where smaller sizes are indicated. Standard and high rate models. 


——> ROTARY VACUUM and PLATE and FRAME FILTERS 


Complete line of rotary vacuum filters utilizing precoat sweetener or floccu- 
lents. Complete line of plate and frame or tubular element filters, manual 
or automatic backwash. 


Bulkley-Dunton engineered sewage and waste water treatment equip- 
ment meets city and state disposal requirements. Write for details! 


BULKLEY-DUNTON PROCESSES, INC. 


Dept. N-1, 295 Madison Avenue, New York 17, N. Y. 
Pacific Coast: Dept. N-!, Security Building, Pasadena, Calif. 
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ASBESTOS-CEMENT PIPE 


installed in Penna. 
State Park 


Hickory Run State Park in White Haven 
is one of several Pennsylvania Parks in 
which “Century” pipe has been used to 
supply water for recreational areas. For 
generations to come, this line will 
carry its full capacity, without the need 
for maintenance. 


Long, trouble-free service is to be expected 
of “Century” pipe. Being non-metallic, this 
exceptionally strong, durable pipe cannot 
tuberculate, rust, or corrode. Its bore stays 
smooth and frictionless, keeping pumping 
costs low. It is light in weight, easy to lay, 
low in cost. 


Before you decide on the pipe for any 
water-carrying line, for economy’s sake you 
ought to find out all about “Century” 
pipe. Write for “Mains Without Mainte- 
nance’’—an informative free booklet of real 
value to anyone concerned with water 
main construction. 


KEASBEY & MATTISON company = AMBLER + PENNSYLVANIA 


Nature made asbestos... Keasbey & Mattison has made it serve mankind since 1873 
® 
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Meter Installation And M E TER Y 
Removal Now Simplified LP K One-Hand heel 


Easy 


In 
With the use of Clark Meter Yokes, in- 
stallation or removal of meter is a simple 
job requiring only a few seconds’ time. 
Only one hand is needed, assuring ample 
visibility in the box. 


Closing Valve. A tew easy turns close 
the water-way without use of tools. Try- 
cock on outlet side indi- 
cates faulty meter with- 


No. 4 CLARK METER YOKE. Installation is made 
without bolts, rivets or screws. Outlet try-cock 
ell determines condition of meter and inlet 
control valve ell facilitates easy exchange 
Releasing Meter is accomplished with of meters. 

a few turns of handwheel. Meter tips 
and rests on yoke frame. It cannot fall 


over frame and drop to bottom of 
meter box. 


Valve Ell 


Removing Meter. Just lift out. Gaskets 
stay in position and need no replace- 
ment. No connec- 

tions are screwed 

on the meter and . SPACER CLAMP ties riser 
no tools are ) pipes together rigidly at 
needed. A bottom of meter box and 
Bronze Ell and Valve with Copper Connec- automatically lib eee 
ye when handwheel is loosened. 


: ey to simplified design and construction, Clark Meter 
' +e Yokes permit easy one-hand operation. They are manufactured 
Sealing Service is accomplished by re- in a minimum number of sizes to meet every requirement of 


moving frame of Clark Meter Yoke. Fit- ae 
. tings cannot be connected until simplified operation. Because they eliminate so many parts, Clark 


frame is replaced by water Meter Yokes are also economical. Costs of meter couplings, curb 
stop, service box and several pipe fittings are saved. Circular 
one-piece cast iron frames give added strength, and these yokes 
are quickly installed on any type of service line. Available for 
either iron or copper pipe. To get all the details . . . 


ee 


For further details and features of these 

es eee eee on ae H.W. CLARK co. 
that you write the manufacturer, H. W. oa # 

Clark Co., Mattoon, Illinois . . . men- MATT @: @ Wh, | te, aes 


tioning this article and publication. 
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97 OVER 2000 

_f REX CONVEYOR SLUDGE 
COLLECTORS IN OVER 700 
CITIES AND INDUSTRIES! 


4 , 4 


WHAT BETTER PROOF 
OF REX SUPEHIOMLY 7 


YES over 700 cities and industries rely on 


Rex® OBnveyor Sludge Collectors for efficient, de- 
pendable and economical operation. These pre- 
cision engineered sludge collectors are applicable 
for, all types of sludge handling or surface skimming conditions in either sewage, 
water or industrial waste treatment application . . . no application is too large or 
too small . . . and each receives the full benefit of Rex Engineering. 

Here are some of the outstanding time-proven features of Rex Sludge Collectors 
that make them leaders in their field: 


* Balanced —de- 
sign proportionate throughout. 
* Rex Z-Metal Chain and attach- 


ments—corrosion and wear re- 


* Drive Unit—compact, totally en- 
closed. Shear pin protection. Jaw 
clutches provided where independ- 
ent operation is required. 


* Offset Split Drive Sprockets— 
eliminate bulky cantilevered 
brackets. Easy to replace. 


* Centralized, Hardened 


* Self-Al 


sistant. 


—easy to 
install. Compensate for tank irreg- 
ularities . .. prevent accumulation 
of settled solids. 


* Double Life 


Shoes—eliminate splitting strains 
on wooden scraper flights. Means 
longer life, lower maintenance. 

ets—chain en- 
gages only every other sprocket 


- 


Sub -Assemblies — shop assembly 
of drive units and shaft assemblies 
assure proper alignment and fit. 


tooth. 


MAKE SURE YOU WILL BE THE NEXT ONE ¢0 profit from Rex design and Rex quality. Get all the 
facts on Rex Conveyor Sludge Collectors. Call on nearest Rex Sanitation Engineer or write 
for Bulletin 47-9. Chain Belt Company, 4610 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


Chaim Bellf company or muwauxee 


Atlanta ¢ Baltimore © Birmingham © Boston @ Buffalo @ Chicago © Cincinnati ¢ Cleveland © Dollas 
Denver @ Detroit ¢ El Paso © Houston © Indianapolis @ Jackscnville ¢ Kansas City @ Los Angeles 
Lovisville @ Midland, Texas ©@ Milwavkee © Minneapolis © New York © Philadelphia © Pittsburgh 
Portland, Ore. ¢ W. Springfield, Mass. @ St. Lovis @ Salt Lake City ¢ Son Francisco © Seattle © Tulsa © Worcester 
Distributors in Principal Cities in the United Stotes and abroad. 
Export offices: 4800 W. Mitchell Street, Milwaukee, Wisconsin; and 19 Rector St., New York City 
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In Cuyahoga Falls... DARLING 


ne 


Darling hydrants for 45 years ARK 
ee NOW DARLING B-50-B’s 


are going in! 


ASIER maintenance and rugged construction . . . basic 
design advantages of Darling hydrants and valves . 

have been paying off in Cuyahoga Falls, Ohio, since way back 
in 1908. In the words of City Engineer T. H. Sauter, “The 
City of Cuyahoga Falls has been a user of Darling hydrants 
and valves since 1908. The ease with which repairs can be 
effected has been a factor in the determination of the city to 
standardize on this type of equipment.” 
Darling 8-50-B's Bring Unique, New Advantages! 
Cuyahoga Falls, and hundreds of other cities too, are now in- 
stalling the new Darling B-50-B hydrants. This dry-top, ball- 
bearing hydrant opens quicker, operates easier, and eliminates 
bothersome packing lubrication. Moreover, the special 
Darling B-50-B “O” rings are insurance against loss of lubri- 
cant for threads and bearings ... and never let a drop of water 


reach the operating threads. 


he, 
THRUST 
, BEARING 


Before you decide on any hydrant or valve, get all the facts 
on the new Darling B-50-B hydrant and Darling water valves 


for every service. Write today! 


DARLING VALVE & MANUFACTURING CO. 


Williamsport |!, Pa. 


Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario 
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NOW... 


is an integral part 
of the Continental 
Can family 


In the past, many of the most outstanding 
developments in plastic piping have come from 
Elmer E. Mills Plastics, Inc. They'll continue to 
come from the Mills Plastic Pipe Division of 
Continental Can Company. We are pleased to 
welcome Mills people into the Continental 
organization...we pledge ourselves to uphold 
the reputation they have earned for the finest 


in product and service. 


flexible 
POLYETHYLENE 
For r , low-cost installation of 
two-pipe jet wells, and lines for 
city water, irrigation, transfer of 
gases, vopors, suspended solids. 
RIGID 


BUTYRATE 
Ng 3 > ae 4 
Oo petr: m industry, 4 
ques and utilities. Ceonenmient 
for gas mains ond service lines. 
corrosive. 


CONTINENTAL © CAN COMPANY 


MILLS PLASTIC PIPE DIVISION 


SALES OFFICE 
100 EAST 42nd STREET, NEW YORK 17, NEW YORK 
Factory: 2930 North Ashland Avenue, Chicago 13, lil. 
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DELIVERS WATER CHEAPER 


San Jose installs 12-mile Dresser- 
Coupled steel line... augments water 
supply from new reservoir. 


Crossing the new Water Conservation District 
reservoir—replacing 8,000 ft. of flume, now sub- 
merged—this Dresser-Coupled steel line carries an 
increased water supply to San Jose, Los Gatos and 
Saratoga, California. Having installed over 200 
miles of steel pipe since 1946, San Jose engineers 
are well acquainted with the many advantages of 
Dresser-Coupled construction. 

The beam strength of lighter weight steel pipe, 
plus the resilience of both pipe and couplings, 


assures a permanently tight line unaffected by sur- 
face shock, ground shift or washouts. Rugged coat- 
ings make the line impervious to corrosion and 
incrustation. Glass-smooth pipe linings sustain 
high flow-coefficients. 

Long pipe lengths require fewer joints per mile 
—reduce laying costs. Small crews, with a mini- 
mum of skill, supervision and heavy equipment, 
make Dresser joints faster, surer—speed construc- 
tion schedules. This adds up to lower cost, main- 
tenance-free lines. 








DRESSER. co 


ageetnneatng iden. 0 Sites pve, Bend 
bea Pe. (One of the 


1121 Rothwell St., Houston, Texas; 101 S. Bayshore 
Highway, South San Francisco, California. Sales Offices: 
New ba eer Chicago, Houston, South Sao 
Francisco. In Canada: Toronto, Ont. 
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Would you 
keep on 


repairing a 1912 car? 


There are many thousands of meters pur- 
chased thirty or more years ago still in service. 
They are being periodically repaired—fre- 
quently rebuilt from the old meter case up. 
This practice can impose a tremendous burden 
of trouble and expense on a water utility, 
especially at today’s higher labor rates. 

Many management men, with an eye towards 
costs, know these facts. They know that a new 
Rockwell meter will measure 95% of the 4 
gpm or smaller flows as against 90% or less 


~ 
——s 


—_- =~ \ \ 
The Symbol for Service, Quality 
and Performance in Water Meters 


BS, 
ZA 


for a repaired meter. They realize that if the 
cost of repairing an old meter amounts to half 
the cost of a new meter, they are better off 
to buy a new one. 

Here at Rockwell we've worked constantly 
for improvement and our meters show it. 
They will measure at top accuracy for longer 
periods at lower costs. You can buy them with 
full confidence in their ability to cut your 
operating and maintenance costs and increase 
your revenue. 


ROCKWELL manuracturinc comPANY 


PITTSBURGH 8, PA. Atlanta Boston Chicago Houston 
los Angeles N. Kansos City New York Philadelphia 
Pittsburgh San Francisco Seattle Tulsa 


In Canada: Peacock Brothers Limited 
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.-- Hundreds of Man-Howuwrs on 
New Installations 


YoU 


CAN NOW DO AN AIL 
MECHANICAL-JOINT JOB 
WITH 
PIPE, FITTINGS, VALVES AND 
HYDRANTS 


_— 
~ 
z 
S 
x 
o 
we 
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ad 
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< 
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... with EDDY Mechanical-Joint 
Valves 


After excavation, two unskilled workmen 

and a ratchet wrench can install 

Eddy Mechanical-Joint Valves in a jiffy. This 

can mean many man-hours saved each year. What's more, the work can be done in 

a flooded trench, or in any kind of weather—for no caulking, no lead-melting 

is needed . . . and all joints are bottle-tight under pressure. Valves meet AW WA specifi- 
cations, and are available in sizes 3” to 12” for use on both 

sand-cast and centrifugally-cast iron water pipe. 


and 
EDDY Mechanical-Joint 
Fire Hydrants 


Mechanical- Joint connection allows quick, easy installation 

or removal (with or without auxiliary valve). Hydrants also available with bell or 
flanged connection. All operating parts accessible by removing top cover. 
Hydrants open fast, close easily. Even a bent stem does not cause water loss, 

and drip-action prevents freeze-up. Stock up now on both 

Clow Mechanical-Joint Cutting-in Valves and Hydrants. Be ready to make 

easy, speedy installations when needed! 


EDDY .,...: COMPANY 


WATERFORD NEW YORK 
A Subsidiary of James 8B. Clow & Sons 
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At Levittown, Pennsylvania a large city grows. According to 
Reader’s Digest, this fastest-growi 
world is destined to become one of 
nation. Their modern sewage plant was designed by 
Albright & Friel, Inc. with Levitt & Sons’ 
Sanitary Engineer, F. J. Biele. 


~ye —_ 


community in 
50 major cities in the 


operability in a control room layout designed for 
P.F.T. “CONTROLLED DIGESTION” SYSTEM 





This modern control room is part of a well-designed 
sewage treatment plant rushed to completion in 
connection with the Fairless Plant of U.S. Steel. 
The plant was planned for flexible capacity and 
simple operation with P.F.T. “‘Controlled Digestion” 
equipment. 

The control chamber is ideally housed . . . sur- 
rounded by the four 55-foot digesters. P.F.T'. Cover 
Position Indicator Dials (with low-level alarms) 
flank each side of the room. An operator may see 
the exact position of the P.F.T. Floating Covers on 
his tanks at a glance. He may keep close control of 
supernatant liquor by means of the P.F.T. Super- 


ite 1 Xe et a 
Outside view of the four 55-foot digesters showing the con- 
venient position of the control room. 


NEW YORK e@ LOS ANGELES . SAN FRANCISCO 


natant Selectors and Gauge Glass located just below 
the indicators. 

Ample space is provided in the control room for 
convenience in operation of the digester system. 

The gas-fired P.F.T. Heater and Heat Exchanger 
(at left) has a capacity of 750,000 Btu per hour. 
The other unit (at right) is gas and oil fired with 
a 500,000 Btu per hour capacity. The entire plant 
incorporates the latest thinking in plant and con- 
trol room design. 

Modern safety features include these P.F.T. Gas 
Safety Units—two 3-inch waste gas burners; four 3- 
inch pressure relief units; four 3-inch low-pressure 
checks; four 3-inch sediment traps and accumula- 
tors; flame cells; manometers and drip taps. The gas 
safety equipment is located in a separate room. 
Complete information on all or part of Levittown’s 
equipment is yours upon request. 


of plant by | Philadelphia, Pa. 


Design / Albright & Friel, Inc., 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


CHARLOTTE, N. C. @ JACKSONVILLE . DENVER 
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CORROSION-FIGHTING NEWS 


Here’s how you can stop Sewage Corrosion before it starts! 


PITT CHEM 101—For Severest Conditions 

PITT CHEM 102— Maintenance Coating 

PITT CHEM 103—General Purpose Coating 

PITT CHEM 104— Potable Water Service 

PITT CHEM 105 AQUATAR—A Water Dispersion 
PITT CHEM 106 TARMASTIC—Sealing Compound 
PITT CHEM 107 PACHKOTE—Specialty Coating 
PITT CHEM 110—Specialty Coating 


Corrosive acids, alkalis and salts won't ever get a chance to 
eat up this sewage settling tank! It’s being coated with Pitt 
Chem 103—the coal tar coating that stands up to punishment 
no ordinary paint can handle. 
Pitt Chem Cold Applied Coatings give you three unique 
advantages: 
1. They out-last ordinary paints by many times. Yet they cost 
no more per gallon. 
2. They're easy and economical to apply. Your own men can 
learn how to apply them in a few minutes. 
3. Pitt Chem forms a tight, lasting bond with metal, masonry, 
cement and stone. 
It all adds up to this fact: No other material does such a com- 
plete job of protection at 3o little cost. @ Why not call in a Pitt 
Chem corrosion engineer to survey your sewage corrosion 


problems. There’s no cost or obligation. 
weo so4e 


& PITTSBURGH 


@ COKE & CHEMICAL CO. 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS + PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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IN THE CITY OF DAYTON’S 
WATER SOFTENING PLANT 


WROUGHT IRON PIPE helps assure 
long-life service... minimum maintenance 


Realizing that more than 240,000 
people would depend daily on the 
uninterrupted service of this mil- 
lion-and-half dollar water softening 
plant, the designers took decisive 
steps to assure maximum protec- 
tion against corrosion. In all wash 
water lines and process piping, 
3-inch and smaller, wrought iron 
pipe was installed. The insert illus- 
tration above shows a portion of 
the surface wash water piping on 
the filter beds. Alvord, Burdick 
and Howson, Chicago, Illinois, 
were the architects and engineers. 
Johnson Brothers Heating Com- 
pany, also of Chicago, was awarded 
the contract for the piping work. 

Every engineer will recognize 
the corrosion hazard that is present 
in each of these services. And 
many engineers, from all sections 


of the country, can certify from 
personal experience how effective 
wrought iron pipe is in combating 
the conditions. In hundreds of re- 
ported installations, wrought iron 
pipe has doubled, tripled and even 
quadrupled the useful life pre- 
viously obtained from low-first-cost 
piping materials. 

The best guide in applying 
wrought iron pipe is not just a list 
of current uses, but an under- 
standing of what wrought iron is, 
how it’s made, and why it resists 
corrosion. This story is condensed 
in our booklet, “The ABC's of 
Wrought Iron.” We'll be happy 
to send you a copy. 

A. M. Byers Company, Pittsburgh, Pa. 
del . ree dese hdlonta. "Chinen 
St. Louis, Houston, San ppesiere. Export 
Department: hen 4 York, 





Why 
Genuine Wrought Iron Lasts 


This notch-fracture test speci- 
men illustrates the unique 
fibrous structure of wrought 
iron—which is responsible for 
the high corrosion resistance 
of the material. Tiny 
of glasslike silicate slag, dis- 
tributed through the body of 
high-purity iron, halt and dis- 
Lee corrosive attack, and 
urage pitting and pene- 
me ey also anchor the 
initial protective scale, which 
shields the underlying metal. 











CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS | 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 


BYERS 
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Sem eRiFUGAL 
PUMPS 


These 15 mgd, 288 foot-head centrifugal pumps are 
among the total of nine De Laval units that provide 
a new, all-time high in water availability at Allen- 
town, Pa. Full capacity is 42 mgd, present consump- 
tion 25 mgd—a “cushion” of 68% against the 
heavier demands of future years. 

Part of the problem in setting up this big, new 
facility was to utilize as much equipment as possible 
from the old plant. Here, De Laval versatility paid 


bring 68% water reserve 


to Allentown, Pa. 


off, for several units which had already been in use 
for twenty years tied in easily, economically, with 
the new system. 

More than 80% of America’s cities look to 
De Laval for the utmost in pump performance and 
dependability. And they profit daily from De Laval’s 
fifty three years of experience in municipal water 
works pumping. De Laval units range in capacity 
from 100 thousand to 100 million gallons per day. 


DenVALe Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
824 Nottingham Way, Trenton 2, New Jersey 
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HORTON STANDPIPE improves 
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Deep in an orchard, this 500,000-gal. Horton® stand- 
pipe is an important part of the Portland Water District 
water system at Standish Corners, Maine.: In a district 
where the Summer population is many times what it is 
in Winter, it is necessary that precautions be taken to 
provide efficient water service during peak load periods. 
This 35-ft. by 70-ft. high Horton standpipe is Portland 


HORTON 


WELDED STEEL 


Atianta 3... 
Birmingham | 


STORAGE TANKS 


~-evsenvegereett I Healey Bidg. 
586 North Fiftieth St. 
1 ire St. 


water service at Standish Corners 


Water District's answer to the sudden influx of vacation- 
ers that yearly tax its system. 

Horton standpipes and reservoirs are built in standard 
capacities up to 10,000,000 gallons in accordance with 
AWWA specifications. Horton elevated tanks are built in 
sizes from 5,000 to 3,000,000 gallons. Write our nearest 
office for further information, estimates or quotations. 
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ae service is an important job for any manufacturer who makes a 
product that stays in use for a long time. It's especially important for Trident meters, 
many of which have been known to last 50 years and more. 
That's why Neptune decided many years ago that the best way 
to sell more water meters . . . was to help you get better service from the ones you have. 
Your Neptine salesman is a trained expert on meter repairs 
and metering practice. He's anxious to pass this knowledge along to you. 
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FILTER gallery of the new Dayton, Ohio, water softening plant 














by VERNON R. KNEER, Resident Engr., Alvord, Burdick & Howson, 


Chicago, Illinois 


HE Department of Water of 

Dayton, Ohio, recently placed in 
operation the largest well water 
softening and iron removal plant in 
the U.S. Construction costs for the 
96 mgd plant amounted to $4,139,- 
732, or approximately $43,000 per 
million gallons of rated capacity 
This comparatively low cost figure 
results largely from the nature and 
simplicity of the flow diagram, the 
compact design, and the use of the 
basins as conduits. Due to the ex- 
istence of a 5.4 mg reservoir which 


could be used for clear water stor- 
age, only an additional 5.0 mg of 
clear water capacity was included; 
thus reducing the cost of clear water 
storage for the new plant by about 
$250,000. 

The $4,139,732 cost covers the 
capital outlay for a plant that is 
attractive, complete in all respects, 
and adequate in design and capacity. 
Further, the materials of construc- 
tion selected are those having long 
life and low maintenance costs. 

This installation, recommended by 


Dayton’s New Treatment Plant 


Largest U.S. well water softening and iron removal installation 


a Citizens’ Water Advisory commit- 
tee in 1950, marks another step for- 
ward in the treatment and improve- 
ment of one of the nation’s largest 
underground supplies, Dayton is one 
of the important cities of this coun- 
try which still depends on ground 
water supply, although in doing so it 
practices artificial recharge to an 
important extent. Favorable natural 
conditions for groundwater devel 

ment, together with the foresight 
and the ingenuity that have directed 
that development, have given Day- 








5 


EQUIVALENT NUMBER OF WELLS OPERATING 
FULL 24 HOURS 


DAYTON’S NEW TREATMENT PLANT 


40 


TOTAL YIELO-M.6.0. 


Fig. |—NUMBER of wells operating related to water yield, Dayton, Ohio 
Based on 1941 flooding facilities. 


ton an underground supply adequate 
for a long period in the future. 


Dayton is located in a region of 
moraines and gravel plains de- 
posited by the southward moving 
glaciers in the ice ages. Fortunately, 
for water supply purposes, the 
coarser sands and gravels were de- 
posited above the city in mbre or 
less horizontal beds, having relative- 
ly shallow cover, and being of con- 
siderable thickness. The city itself 
is located at the confluence of two 
moderately large streams, in whose 

valleys are found extensive gravel 
deposits containing large quantities 
of water and capable of supporting 
high sustained drafts. The Mad 
River, along whose banks the Day- 
ton supply is taken, has the highest 
sustained flow of any stream in 
Ohio. 


Early Water Supplies 


It was largely because of the com- 
parative ease of securing individual 
well supplies that the City of Dayton 
grew to a “gp mere of approxi- 
mately 31,000, by the year of 1870, 
before there was a public water sup- 
ply. Water was obtained first from 
springs and streams, then individual 
wells, and later from centrally lo- 
cated public wells. In 1869, the 
people voted for a public water sup- 
ply; in 1870, the municipally owned 
water works supplied its first cus- 
tomers. 


The first well, 25 feet in diameter 
and 15 feet deep, located on the 
south side of the Mad River, near 
the present*water works, proved in- 
adequate within the first year. It 
was then augmented by infiltration 
from horizontal collecting galleries, 
by raw river water, by an additional 
18-foot well, and by water pumped 
from private wells located nearby. 
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In the year 1886, it became 
vious that other methods of 
taining water must be found 
developed. 


From 1886 to 1910, ninety-four 
8-inch tubular wells, 30 feet to 88 
feet in depth, were sunk between the 
levees of the Mad River near the 
present pumping station. These 
“river wells” collectively pumped, 
yielded about 10 mgd. In 1910, a 
group of six 8-inch wells, sunk east 
of the main group, and known as the 
“aqueduct wells,” yielded another 1 
mgd. Between 1914 and 1919, first 
28 and then 11 additional 8-inch 
wells were drilled farther east, and 
about two miles upstream from the 
Ottawa Street pumping station, in 
the Tate’s Hill area, These wells de- 
livered another 5 mgd through an 
independent 36-inch cast iron main 
leading from Tate’s Hill to the main 
pumping station. All of the above 
supplies were obtained from the 
shallow, water bearing gravel de- 
posits along the Mad River. 


In 1924, an underground receiving 
or suction reservoir of 5.4 mg ca- 
pacity was built just east of the main 
pumping station on Ottawa Street. 


Rohrer's Island Development 


During 1924, an extensive investi- 
gation was begun for the purpose of 
developing data required to locate 


future underground water resources. 
More than 150 test wells were drilled 
along both sides of the Mad River, 
from the area just east of the Tate’s 
Hill wells to the Huffman Dam 
about 3 miles upstream. 


As a result of the investigation, 
it was decided that this upper Mad 
River area, known as Rohrer’s Is- 
land, some 2% miles long by % mile 
wide, offered the most practical site 
for additional groundwater supply 
development. It was also decided to 
develop this field through the in- 
stallation of a small number of 
relatively large diameter wells, each 
equipped with an electrically driven, 
deep well turbine pump. The indi- 
vidual pumps discharge into branch 
lines, all of which are connected to 
a reinforced concrete conduit (in- 
creasing in diameter from 54 to 84 
inches) which delivers water to the 
suction reservoir and pumping sta- 
tion. 


Up to the present time, 33 of these 
shallow wells, ranging from 69 feet 
to 78 feet in depth, have been sunk 
through the gravel to the clay 
stratum which averages 25 to 50 feet 
in thickness at this location. An ad- 
ditional 10 wells, averaging 168 feet 
in depth, have been drilled through 
this clay stratum. These deeper wells 
are copious producers but carry so 
much iron as to be objectionable 
unless treated for its removal. 


The aggregate capacity of all 
these wells is approximately 120 
mgd. However, due to mutual inter- 
ference, the actual maximum yield, 
if all were pumped simultaneously, 
would probably not exceed 70 mgd, 
and to sustain that yield, land flood- 
ing would be required (Fig. 1). The 
present water supply is obtained al- 
most entirely from these wells lo- 
cated on Rohrer’s Island, with the 
Tate's Hill group available for emer- 
gencies, 


Land Flooding Practice 


The development of the Rohrer’s 
Island well field, under the direction 
of Wallace W. Morehouse, was a 
major step toward providing for an 
adequate supply capable of expan- 
sion for many years. However, to 


Table 1 
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AIR VIEW of Dayton's plant. (Left) 


meet the demands brought about by 
the unprecedented expansion during 
World War II, replenishment 


through flooding was tried in order 
to supply more water to the under- 
lying gravel, and to decrease the 


pumping head. From the viewpoint 
of water quantity, flooding was suc- 
cessful. 

Observations made after cleaning 
the surface beds indicated the ability 
of the beds to pass about 1.7 mgd 
per acre into the subsoil. With this 
high rate of absorption, it is quite 
probable that the entire dry weather 
flow of the Mad River could be 
diverted into the underlying gravel 
by utilizing sufficient flooding sur- 
face, 

Land flooding is not new. Another 
large installation with which the 
writer is familiar is at Des Moines, 
fowa. At Des Moines, where the 
gravel in the beds has an average 
effective size of 42 mm—an ideal 
average for proper filtration—the 
rate of absorption into the basins 
after cleaning is approximately 1.0 
mgd per acre. The surface gravel 
at Dayton generally is coarser than 
that at Des Moines. 


Dayton enjoys a natural operating 
advantage over Des Moines, and 
makes excellent use of it. At Des 
Moines, water must be pumped from 
the Raccoon River into the flooding 
basins; at Dayton, the relatively 
steep slope of the river bed and the 
relatively low banks permit flooding 





Flocculator channel and coagulation basin with Monorake sludge removal equipment. 


(Right) Chemical building and railroad siding 


by ingenious dams. All flow through 
basins and channel is by gravity. 
The relatively steep slope of the 
river bed also results in higher ve- 
locities, with less sedimentation of 
fine silt and less clogging of the 
river bed. However, at times, both 
cities resort to scarifying the chan- 
nels. Scouring floods seldom come 
when needed. 


Dayton Supply Becomes 
Potentially Hazardous 


Because of the coarse gravel and 
the high rates of filtration through 
the gravel, particularly after clean- 
ing the beds and channels, and be- 
cause of the location of wells in close 
proximity to the river, there was 
little purification of water at 
Rohrer’s Island other than the re- 
moval of silt. Furthermore, because 
of the elevation of the hydraulic 
gradient, the 84-inch concrete con- 
duit connecting the wells to the suc- 
tion reservoir functioned as a gravity 
conduit rather than a pressure con- 
duit. With dependence placed en- 
tirely upon chlorination, the source 
of supply became potentially hazard- 
ous. The supply obviously could be 
made safe if the water received fil- 
tration or softening treatment in 
addition to chlorination. These 
views were summarized in a report 
by the State Department of Health 
titled, “Detailed Investigation of the 
Public Water Supply at Dayton, 
May, 1937.” 


Six years of discussion and inves- 
tigation followed the submission of 
the report by the State Health De- 
partment. In 1943, the firm of 
Alvord, Burdick and Howson, Engi- 
neers, was requested to examine and 
study the existing water supply fa- 
cilities and “to report on the most 
practical means of enlarging them, 
and the best means of eliminating 
potential hazards so as to make the 
supply acceptable from all stand- 
points.” In short, the study was to 
embrace problems both of quantity 
and quality. 


Briefly, the firm’s report recom- 
mended: 1. More extensive flooding 
areas on Rohrer’s Island as the most 
practical method of enlargement, 
with immediate enlargement of areas 
up to 50 acres for drafts of 60 mgd, 
capable of ultimate enlargement to 
75 acres; and, 2. The construction of 
a 72-mgd softening plant that would 
automatically remove the contami- 
nation hazard and the objectionable 
iron content in the water. 


Purification Only or 
Purification With Softening 


Purification could have been ac- 
complished in a water filtration plant 
without employing softening. How- 
ever, Dayton’s water is excessively 
hard, averaging about 365 ppm, thus 
resulting in expenditures by con- 
sumers for softening which are far 
out of proportion to the cost of 
softening in a municipal plant. 
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Fig. 2—PLAN view of Dayton's softening plant units. Broken lines show new water mains. 


In general, as shown in Table 1, 
the sulfate hardness averages less 
than 25 per cent of the total hard- 
ness. Recent analyses by E. B. 
Evans, Superintendent of Water 
Treatment, indicate that the deeper 
wells which penetrate through the 
clay stratum run considerably lower 
in sulfate hardness than the shallow 
wells but, as previously stated, water 
from the deeper wells has a high 
iron content. There is little differ- 
ence in chemical characteristics be- 
tween the river water and the water 
from the shallow wells. 


A softening plant of the conven- 
tional lime-soda ash type, which was 
estimated to be most economical for 
treatment of Dayton water, is essen- 
tially a filtration plant with a few 
additions. The additions include 
more liberal provisions for chemical 
storage, additional chemical han- 
dling and feeding equipment, and 
the installation of mechanical sludge 
removal equipment in the settling 
basins. The construction cost of 
these additions is approximately 15 
per cent above the cost of those 
units required for filtration alone. 


Although the primary reason for 
installing water treatment at Dayton 
was to remove the health hazard, 
water softening was reported as also 
being a good investment for the city. 
The resulting savings far outweigh 
the cost, particularly since softening 
could be installed in conjunction 
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with filtration. Direct benefits from 
softening, on soap savings alone, 
based on a reduction in hardness of 
285 ppm, are estimated to be $3.30 
per capita per year. Applied to Day- 
ton and the surrounding territory 
served, this figure is equivalent to 
an annual saving of $910,000. Other 
benefits, more difficult to evaluate, 
include decreased maintenance costs 
of furnace coils, water heaters and 
automobile radiators; the elimina- 
tion of cisterns, and of double 
plumbing and operating costs for 
water softeners; the savings pro- 
duced by longer life for clothing and 
laundered fabrics, the reductions in 
operating costs in generating steam 
and hot water, and other incidental 
or indirect savings that would great- 
ly add to the soap saving previously 
quoted. All the savings together are 
believed to amount to more than 
three times the cost of softening. 
Hard water may be cheap to buy, 
but it is costly to use. 


Because of these recognized bene- 
fits, a combined water purification 
and softening plant was included, in 
1945, as a part of a “Ten Year Pro- 
gram of Capital Improvements for 
Dayton.” Such vision and judicious 
long range planning is characteristic 
of city administration in Dayton, 
and is in accord with the farsighted 
policies that prompted earlier lead- 
ers, after the disastrous 1913 flood, 
to investigate thoroughly, to ap- 


praise the benefits, and then to build 
adequate protection works. The 
cost of the works was far below the 
return from resultant benefits. 


The sharp increase in building 
costs that followed World War II 
discouraged construction of the soft- 
ening plant at that time. However, 
in September, 1950, shortly after the 
outbreak of hostilities in Korea, a 
Citizens’ Water Advisory Committee 
recommended immediate construc- 
tion. Revenue bonds were issued 
early in 1951. 


Basic Plant Design 


Almost ten years had passed since 
making the studies on which the pro- 
posed plant requirements had been 
based. During those ten years, the 
average daily pumpage had _ in- 
creased from 27 mgd in 1942 to 43 
mgd in 1952. The maximum day 
pumpage had increased from 37 to 
67 mgd. A softening plant must be 
capable of meeting the demand of 
the maximum day’s pumpage. The 
72 mgd plant, proposed in 1943, had 
been tailored for 1960 requirements. 
By 1951 that date was but 9 years 
distant, and present pumpages were 
exceeding the forecasts, largely be- 
cause of the unprecedented expan- 
sion at Dayton during and following 
World War II. 

A municipal water softening plant 
represents construction of a perma- 
nent nature, not frequently under- 
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Fig. 3—SECTION views of mixing and settling basins, with details and dimensions of the Dayton plant 








taken. Water works must necessarily 
be designed to meet future needs, 
and construction programs should 
be planned ahead for at least two 
decades. 

With these considerations in mind, 
the original plans for the Dayton 
plant were revised. When bids were 
taken in February, 1951, they were 
based on a plant capacity of 96 mgd, 
estimated to meet the city's require- 
ments for another twenty-five years. 
The revisions incorporated the latest 
advancements that had become 
available in the treatment of water 
since 1943. 


In the plant design, consideration 
was given to the use of zeolite filters, 
alone or in conjunction with lime 
treatment and filtration, and to the 
lime-soda method using contact 
type basin precipitation processes. 
It was decided that the conventional 
lime-soda treatment was best adapt- 
ed for the Dayton supply. 


Because the groundwater supply 
was naturally low in bacteria, the 
rate of filtration could be increased 
from 2 gal. per square foot per 
minute, standard for surface supply 
filtration, to 3 gal. per square foot 
per minute. Filter beds were de- 
signed, therefore, with a sand area 
for 64 mgd, under standard prac- 
tice; while all hydraulic design of 
the plant, including filters and the 
mixing and settling basins, was 
based on a capacity of 96 mgd. 
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Rate controllers and hydraulic 
passages were liberally designed, so 
that the plant can be operated at 
rates 25 per cent in excess of 96 
mgd. The practicability of utilizing 
the existing 5.4 mg suction reservoir 
as part of the clear water storage, 
the location of the high service 
pumping station, and the layout of 
feeder mains influenced the location 
of the plant site and the determina- 
tion of flow lines. 

The new work is shown in a plan, 
Fig. 2. It includes: 

1. 72-inch raw water by-pass line for 
use during the construction period. 

2. Mixing, settling, and recarbonat- 
ing basins (17 mg capacity). 

3. Filter Building (96 mgd rate). 


4. Chemical building with storage 
bins, pneumatic chemical handling 
equipment, chemical feed machines, 
laboratory and offices. 


5. Chemical unloading building with 
storage bins and railroad siding. 

6. Filtered water reservoir (5 mg 
capacity). 

7. Wash water tank (200,000 gal. 
capacity) and wash water pumps. 

8. Sludge lagoons (16 acres). 


Construction Procedure 


As shown in Fig. 2, it was neces- 
sary to make four cuts into the 
existing 84-inch raw water conduit 
for connections to the new work. 
The first of these cuts or junction 





chambers was for diversion of the 
raw water to the mixing basins, the 
second received the treated water 
from the plant, the third and fourth 
served as inlets and outlets for the 
new filtered water reservoir. Two 
permanent concrete plugs were 
placed between the first and second 
connections, to separate the treated 
and untreated supplies. An orifice 
plate for measuring the quantity of 
raw water was installed ahead of the 
raw water junction chamber. 


The time required for making any 
of these connections was longer than 
could safely be allowed for keeping 
the conduit out of service. One of 
the first jobs, therefore, was to lay 
about 1,100 feet of 72-inch concrete 
pressure pipe as a by-pass conduit 
for re-routing the raw water supply 
around the new work. This was done 
so that the section of 84-inch conduit 
between the by-pass connection and 
the existing suction reservoir could 
be isolated and taken out of service. 
The 72-inch by-pass line remains for 
emergency use. 


Treatment Practice 


With the new plant in operation, 
the well supply from Rohrer’s Island 
is pumped through collecting lines 
into the 84-inch conduit which dis- 
charges into the raw water junction 
chamber. From this point, flow 
through the plant is by gravity. A 
section view of the settling basins 
is shown in Fig. 3. 
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Soda ash, and alum if needed, 
can be applied independently near 
the upstream end of the hopper- 
bottomed junction chamber. Up to 
the present, alum has not been used. 
Lime is added in a second hopper- 
bottomed depression in the raw 
water duct, just beyond the junction 
chamber. Pressure lines with nozzles, 
and a blow-off connection to the 
wash water drain have been installed 
in each of the hopper bottoms in 
order to break up and remove any 
accumulation of sludge or grit. 

The preliminary quick mixing of 
chemicals that takes place in the 
junction chamber and raw water 
_duct is followed by slow mixing for 
a period of 45 minutes, at rated plant 
capacity, in four basins. Each of 
these slow mixing basins, 349 feet in 
length and 20 feet wide, is equipped 
with one row of horizontal shaft, 
paddle type flocculators having two 
drives housed in a dry-well midway 
in each basin. These flocculators have 
variable speed drive. 

From the mixing basins, water 
flows into a distribution trough ex- 
tending the width of the settling 
basins, and then through adjustable 
slotted openings in the bottom of the 
trough into the settling basins. The 
detention period in these four basins 
is 3.2 hours at the rated plant ca- 
pacity of 96 mgd. Sludge is removed 
from the four basins by bridge type, 
single unit Monorakes, which collect 
lect and deliver it to a sump located 
59 feet from the inlet end of each 
basin. 


From each sump, it flows by grav- 
ity through an electrically operated 
gate valve into a wet well in, the 
sludge pump pit. The Monorake 
automatically opens and closes an 
electric drain valve as it travels the 
length of the basin. Three float-con- 
trolled electrically driven centrifugal 
pumps discharge the sludge from 
the wet well to the drying lagoons. 
Provision has been made for return- 
ing all or part of the sludge to the 
raw water duct. 


Since the sludge flows to the 
sludge pump suction well in four 
separate pipes of varying length, 
and since the sludge will vary in 
density, it is important that only one 
sludge line from one basin be open 
to the pump sump at a time. Ac- 
cordingly, electrical controls are 
provided to prevent any two of the 
four sludge Monorakes from syn- 
chronizing. All four units are inter- 
connected electrically, to assure uni- 
form withdrawal of sludge from all 
basins in proper sequence. 


All four mixing and_ settling 


Water & Sewace Works, MaRcH, 1954 


DAYTON’S NEW TREATMENT PLANT 


basins can be operated in parallel; 
or they can be operated in duplicate, 
with two units in series. Each of 
the slow mixing basins is 20 feet by 
349 feet in size, with an average 
wall depth of 17 feet 9 inches; the 
settling basins are 90 feet by 326 
feet, with a wall height of 1/7 feet 
9 inches. The basins are of open top, 
reinforced concrete construction, 
without expansion joints. 


The effluent from the settling 
basins passes through a_recarbona- 
tion basin and then to the sixteen 6 
mgd filters. Recarbonation is pro- 
vided either by underwater combus- 
tion at the outlet of each recarbona- 
tion basin, or by an auxiliary supply 
in two basins; the latter consists of 
a diffuser grid system which dis- 
perses boiler flue gas into the settled 
water. 


In the submerged burners, a mix- 
ture of natural gas and air, under 
15 psi pressure, is ignited under- 
water by an electrically heated coil. 
Gas and air delivered independently 
by electrically driven compressors 
are united and mixed just above the 
burners ; the rate of flow is regulated 
by automatic control. Each of the 
four burners has a capacity for pro- 
ducing 3,000 to 6,000 pounds of 
carbon dioxide per twenty-four 
hours. Water sprays, provided at 
each burner for better diffusion, 
result in higher CO, absorption by 
the settled water. 


The plant design utilizes basins as 
flow channels and thus _ practically 
eliminates large and costly conduits. 
After the water has received its 
chemical dosage, the 350-foot long 
flocculator basin conveys the treated 
water to the inlet end of the settling 
basin. The settling basin, in turn, 
serves as a conduit to bring the flow 
back to a point immediately ad- 
joining the filters. 


Chemical Feeding and 
Handling Equipment 


Chemical feeding equipment con- 
sists of two lime feeders and slakers, 


two soda ash feeders, two alum feed- 
ers, one sodium hexametaphosphate 
feeder, and two chlorinators. The 
lime, soda ash, and alum feeders are 
of the gravimetric type having a 
belt feed supported on scales. The 
lime feeding units have a capacity 
of 100 to 10,000 pounds per hour, 
the soda ash units 25 to 2,500 
pounds, and the alum machine 10 to 
1,000 pounds. The chlorinators have 
a range of 50 to 350 pounds per 24 
hours. The sodium hexametaphos- 
phate feeder is of the solution feed 
batch type, having a range of % to 
50 gallons per hour. The water sup- 
ply to the lime slakers and soda ash 
feeders is preheated, and is blended 
by automatic thermostat control. 


The chemical feeders are located 
on the second floor of the chemical 
building. The solution lines, all com- 
partatively short, carry the flow to 
points of application by gravity. The 
lime, soda ash and alum feeders are 
served by overhead steel storage 
bins extending to the fourth floor of 
the building. Hand-operated rotary 
gates are attached to the bottom 
outlet of the bins. Bulk shipments 
of the chemicals, by railroad cars or 
by truck, are delivered to the chem- 
cial unloading building. Here they 
either can be dumped into under- 
ground hoppers of 400 tons capacity, 
or delivered to the storage bins in 
the chemical building by a pneu- 
matic conveyor of the combined, 
vacuum-pressure type. Materials de- 
livered to the receiver on the upper 
floor of the chemical building by the 
pneumatic conveyor are blown 
through a “switch” hose to any one 
of the five active bins serving the 
feed machines, or to two dead stor- 
age bins. 


A monorail hoist was installed to 
handle ton containers of chlorine. 
Storage space for chlorine cylinders 
has been provided on the first floor. 
The chlorine cylinder storage space 
and the room above, housing the 
chlorinators, are isolated from the 
remainder of the chemical building 


Table 2 
SumMary oF Construction Costs, Dayton, On10 





Contractor 


Amount 





Structures 

Filter Equipment 

Chemical Bins, Wash Tank 
Pneumatic Conveyor 

Mixing & Settling Basin Equipment 


Brad 
The 


Sludge s 
Railroad Siding 
Landscaping and Drives (Estimated) 


Total Construction Costs 





. N. Nielson Co. 
Bass Eng. & Const. Co. 
Chicago 

Conveyors Corp. 
Dorr Co. 


The S 


Work Done by City $ 


$3,013,408 


ridge & Iron Co. 


$4,046,480 
30,300 
22,952 
” 40,000 
$ 93,252 
$4,139,732 





[Note: Total construction costs are equivalent to a cost of $43,122 per mgd of plant capacity.] 





PIPE gallery of the Dayton water softening plant 


and are equipped with fan and 
blower for exhausting any escaping 
chlorine fumes. 


The Filter Plant 


The settled water flows from the 
recarbonation basins to either end 
of the influent conduit which extends 
the entire length of the filter build- 
ing. The 16 filters, each with a sand 
area of 1,390 square feet, have a 
combined rate of 96 mgd when oper- 
ated at 3 gal. per square foot per 
minute. The filter media consists of 
29 inches of gravel, ranging in size 
from 2% inch to % inch; and of 
22 inches of sand, having an effec- 
tive size of .40 to .50 mm. Under- 
drains are 4-inch cast iron laterals 
spaced 9 inches apart with 7/16-inch 
openings on 6-inch centers. 


Alternate bids were taken on 
Wheeler and on Leopold bottoms. 
The lowest bidder asked $40,000 
additional for the Wheeler bottoms, 
which was the second lowest bid. 
His bid was slightly higher for the 
Leopold bottom. 


The filters are equipped with the 
fixed-jet type surface wash system 
hung from precast concrete wash 
troughs. All valves are hydraulically 
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operated from built-in operating 
tables. Master control of filters by 
water level in the influent channel 
has been provided in addition to 
hand control. Controls and gauges 
are air operated. 


Wash water from the filters can 
be discharged directly into the river, 
or can be settled in an earthen basin 
so that only the supernatant is dis- 
charged to the river. Wash water 
for the filters is drawn from the 
filtered water conduit by two 3,500 
gpm electrically driven, vertical 
shaft, well turbine type pumps; and 
is discharged into a 200,000-gal. 
wash water storage tank located out- 
side the building. 


During filter washing, when the 
water level in the storage tank drops 
2 feet, a water level control starts 
the pumps and delivers wash water 
in two ways, i.¢e., both from the tank 
and directly from the pumps. The 
pumps continue operating until the 
tank has been refilled. They then 
are stopped by the same water level 
control. Filters normally are washed 
at about a 24-inch vertical rise, al- 
though hydraulic design of troughs 
and piping is based upon a 30-in. 
rise. The underground water ex- 


hibits relatively small temperature 
variation. 

Chlorine and sodium hexameta- 
phosphate solutions are applied to 
the filter effluent in that portion of 
the filtered water conduit which is 
within the chemical building. An il- 
luminated observation port, or sight 
well, was installed in this portion of 
the conduit, 

From the filtered water conduit, 
the effluent is discharged to the new 
5 mg capacity reservoir and then to 
the old suction reservoir from which 
it is pumped into the distribution 
system. The new clear water reser- 
voir and the old suction reservoir 
were so valved that they can be op- 
erated together (the normal practice), 
or so that each can be isolated and 
operated independently. 

The new reservoir is of reinforced 
concrete construction, box type, hav- 
ing a flat slab roof and floor, ap- 
proximately 240 by 195 by 15 feet in 
size. It has no expansion joints. The 
concrete sides and top are protected 
by earth cover to minimize tempera- 
ture stresses. 

When bids on the plant were 
taken, alternatives were requested on 
a number of items. One of the most 
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important items was that relating 
to the use of ceramic tile versus 
terra cotta in the filter operating 
gallery and main entrance sections 
of the plant. The successful contrac- 
tor quoted $45,000 higher on terra 
cotta. On account of the desirability 
of the larger block terra cotta tile, 
as compared to the smaller ceramic 
tile blocks, further investigation was 
made with respect to this item. 


It developed that $30,000 of the 
$45,000 could be saved if it were 
practicable to utilize patterns and 
molds already on hand in the terra 
cotta company’s plant, rather than 
to adhere strictly to the details of 
the architectural design. Careful 
study of the available molds, and 
selection therefrom, made it prac- 
ticable to secure at a saving of 
$30,000. Substantially the same re- 
sults would have been secured by 
strict adherence to architectural de- 
tails. The additional cost for terra 
cotta over ceramic tile was thereby 
reduced to $15,000, an amount be- 
lieved justified. 


The pleasing appearance of the 
filter gallery is illustrated in Fig. 3. 
The floor of this gallery is of vari- 
gated colored quarry tile; the roof 
is of reinforced concrete with a 


slightly arched surface. Daylight il- 
lumination is provided through glass 


block windows. 


Alternate proposals were taken on 
the cost of exterior facing of Indi- 
ana limestone as compared to face 
brick. Although the limestone would 
cost only $10,000 more, the decision 
was made to use face brick with 
stone trim and copings. 


Some substantial savings were 
made after acceptance of bids. Orig- 
inal plans called for a one-inch “skin 
coat” of Class “B” concrete under 
all water-containing structures. Such 
a lining over the subgrade gives 
clean, solid support for top and bot- 
tom reinforcing steel and metal 
chairs; and it proves a firm, dry 
foundation for the concrete slab it- 
self, with greater assurance of uni- 
form thickness and effective depth. 
Ordinarily the “skin coat” is a wise 
investment. However, when the ex- 
cavation at the reservoir site had 
been completed and the subgrade 
uncovered, it developed that the ex- 
posed gravel contained just about 
the right amount of fines to provide 
a firm, hard, and well-drained sur- 
face, not unlike that of a good gravel 
road, and almost the equal of a sub- 
grade with a l-in. concrete lining. 
Advantage was taken of this natural 
condition, and the “skin coat” omit- 
ted at a saving of $27,000. 
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Filter Equipment 

Chemical Feeding Equipment 

Meters, Controllers, Gages, and 
Operating Table Equipment 

Carbon Dioxide Equipment 

Chlorinators 

Check and Gate Valves 

Sluice Gates 

Wash Water Pumps 

Precast Wash Troughs 

Filter Sand and Gravel 

Cast Iron Piping 

Small Valves and Piping 

Wash Water Tank Level Con- 
trols 

Blowers 

Underwater Paint 


Structures and Outside Piping 
Mechanical Work 

Electrical Work 

Concrete Pressure Pipe 
Laboratory Fixtures 

Terra Cotta 

Elevator 

Precast Concrete Roof 

Metal Windows 





MATERIALS AND EQUIPMENT SUPPLIERS 
WATER PURIFICATION AND SOFTENING PLANT, DAYTON, OHIO 


Omega-Builders Providence Inc. 


Builders-Providence Inc. 
Ozark-Mahoning Company 
Wallace & Tiernan 

A. P. Smith Mfg. Company 
Rodney Hunt Machine Company 
Fairbanks-Morse & Company 
Price Brothers Company 
Northern Gravel Company 

U. S. Pipe & Foundry Company 
Crane Company 


Automatic Control Company 
Roots-Connersville 
Inertol Company Inc. 


Johnson Brothers Heating Co. 
Dooley-St. Arnaud Company 
Price Brothers Company 
Laboratory Furniture Company 
Northwestern Terra Cotta Corp. 
Capital Elevator & Mfg. Co. 
The Geo. Rackle & Sons Co. 
Truscon Steel Company 








Adjustments in the construction 
cost of the settling basins, after the 
award of the equipment contract to 
the low bidder, resulted in a net sav- 
ings of $23,742. This saving was 
largely in concrete, reinforcing steel, 
and formwork. Another credit of 
$9,950 resulted from the omission 
of Puzzolith in the concrete mix 
when uncertainties in the deliveries 
of standard Portland cement dictated 
the selection of air-entrained cement. 


Construction and Costs 


Bids for most of the work were 
taken on February 28, 1951, and 
contracts were awarded on April 
28, 1951. Bids for the railroad siding 
were taken and contracts were 
awarded during November, 1952. 
Construction of the earth levees for 
the sludge lagoons, paving, and 
landscaping were jobs done by the 
City’s own forces. 


The individual contracts are sum- 
marized in Table 2. The total of all 
contracts let on April 28 amounted 
to $4,140,026. Extras on all contracts 
were less than the credits taken. The 
final construction costs on these same 
contracts total $4,046,480, reflecting 
a net savings of $93,546. 


Work was started in May, 1951. 
The plant was placed in service in 
May, 1953, under the supervision of 


Edmund B. Evans, Superintendant 
of Water Purification. By the end 
of 1953, all contracts were completed 
with the exception of the chemical 
handling and conveying equipment. 
Alvord, Burdick & Howson pre- 
pared plans and supervised construc- 
tion. They were represented in the 
field by Philip G. Odgers and the 
writer. 


The Department of Water, estab- 
lished by the City Commission in 
1926, operates the water utility, the 
sewage treatment plant, and the sew- 
erage system. Its present Director 
is Lloyd C. Huffman. Herbert W. 
Starick is City Manager. Members 
of the City Commission, during con- 
struction of the plant, were Louis 
W. Lohrey, Mayor, Merle P. Smith, 
John C. Csipkar, Jack D. Reeder and 
Howard Malone. 


With the installation of the new 
facilities at Dayton, the City Com- 
mission has met the basic require- 
ments of any water supply: an abun- 
dance of safe, clear, sparkling, and 
palatable water. In addition, by in- 
cluding softening as a part of the 
treatment process, it has kept pace 
with today’s rising standards of 
quality. Water softening more than 
pays its own way, and adds another 
municipal service that will contribute 
much to Dayton’s welfare. 








WATER WORKS PRACTICES 








Source of Supply--Part 6 


Well Pollution, Operation, Maintenance 


The Tenth of a Series 


by GEORGE E. SYMONS, Ph.D., Consultant & Technical Editor, 


Larchmont, N. Y. 


HIS lecture completes the subject 

of “Source of Supply”, which in- 
cluded one lecture each on Surface 
Water, Ground Water and Impound- 
ing Reservoirs and three lectures on 
Wells (Location and Construction; 
Capacity and Development; and Pol- 
lution, Operation and Maintenance). 


A... Pollution 


1. . GENERAL 


a. Pollution may include sewage, 
industrial waste, garbage and ashes, 
and salt water; its travel is most 
rapid and greatest in the direction of 
ground water flow. 

b. Coliform bacteria quickly reach 
the maximum distance of travel of 
about 100 ft. This distance will de- 
pend on the type of soil. 

c. The number of bacteria is 
rapidly reduced as the pollution trav- 
els underground through the soil, but 
this reduction, too, depends on the 
type of soil encountered. 

d. Pollution may clog under- 
ground water bearing strata both 
from suspended solids and by ion 
exchange, if such reaction takes place. 
2. . SEWAGE 

a. In a very few localities, sewage 
has been discharged into wells as a 
means of disposal and has reached 
underground water supplies. The 
practice is definitely undesirable. 

b. Sewage polluted streams which 
feed infiltration galleries or shallow 
well fields may pollute the under- 
ground supply if the distance be- 
tween the stream and the well is short. 


3.. InpuSTRIAL WASTE 


a. Industrial waste pollution usu- 
ally occurs by the discharge of waste 
into the ground through wells. 

b. The practice is widely distrib- 
uted and is increasing in amount and 
kinds of wastes. 


This article is one of a series on | 
the general subject of “Water Works | 
Practices,” developed by Dr. Symons | 
in the simple style of a short course | 
lecture and designed to be of interest 
to small plant operators, new operat- 
ors, students and many others who 
may wish to review the fundamentals 
of the subject—The Editors | 

j 


c. Wastes discharged into the 
ground include: Natural and artificial 
brines, phenolic compounds, cleaning 
fluids, salts of heavy metals, metal 
plating wastes, picric acid, petroleum 
products, pickling liquors, cannery 
wastes, milk whey, and spent cooling 
waters. 

d. Wastes discharged into ground 
waters move with the water with very 
little dilution. 


e. To avoid pollution of ground 
water supplies, the practice of dis- 
charging wastes into the ground re- 
quires careful supervision with par- 
ticular regard to type of waste, quan- 
tity, temperature, geologic conditions, 
and nearness of ground water sup- 
plies in use. 


4.. GARBAGE AND ASHES 


a. Garbage and ashes, when dis- 
posed of by sanitary landfill, will 
cause pollution if the landfill is lo- 
cated in continuous or intermittent 
contact with the aquifer. 


b. Ground water so polluted may 
contain anaerobic bacteria, hydrogen 
sulfide, soluble iron compounds, high 
nitrogen content and increased con- 
centrations. of the salts of sodium, 
magnesium and calcium. 














From "Report on Water"—POWER, Sept. ‘52 


DIAGRAM showing method of combatting salt water intrusion 
by a fresh water barrier 


Water & SEWAGE WorRKS, MARCH, 1954 
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BRASSERT STRAINER for ee inten 


from well water 


c. If the landfill is separated from 
the aquifer by an appreciable layer 
of soil, there is little likelihood that 
natural precipitation will penetrate 
through the deposit and leach con- 
taminants into the aquifer. 


5.. Sact WaTerR INTRUSION 


a. One of the worst sources of 
pollution of wells in areas near the 
seashore is caused by salt water in- 
trusion. 

b. Excessive pumping of the fresh 
water lowers the water table and up- 
sets the pressure balance between the 
fresh water and the salt water; result, 
salt water seeps into the fresh water 
layer. 


Ep. Nore: Elsewhere in this issue is an 
article on “Control of Sand in Water Sys- 
tems” by J. R. Rossum who describes a cen- 
trifugal sand separator for measuring the sand 
content of well waters. 


Water & SEWAGE WorKs, MARCH, 1954 


c. Three remedies are available 
for salt water intrusion : 

(1) Reduce the withdrawal rate to 
equal the natural recharge rate. 

(2) Return unpolluted water to 
the aquifer through special recharge 
wells with safeguards against pollu- 
tion. 

(3) Create a fresh water barrier 
by pumping fresh water into the 
aquifer near the shore. (See accom- 
panying sketch.) 


- Operation 
1,. OPERATING ProsBLeMsS 

a. Shortage of Supply may be 
caused by: 

(1) Overpumping, that is, pump- 
ing the water faster than the natural 
recharge of the aquifer, or faster than 
the normal rate of flow of the water 
in the stratum. The remedy: in- 
creased recharge as discussed later. 

(2) Incrustation of well screens 
and reduction of amount of water that 
can enter the well. The remedy for 
this problem is described later under 
the section on Maintenance. 

b. Sand may be pumped continu- 
ously from a well. Even in small 
quantities, it should not be allowed to 
pass through the pumps into the dis- 
tribution system. 

(1) Dr. Geo. C. Bunker, Cons. 
Engr. of Quito, Ecuador and Honor- 
ary Member of AWWA, has de- 
signed a quick method and device for 
detecting sand in water (see accom- 
panying sketch) and devices are avail- 
able to remove sand from well water 
either by strainer or centrifugal 
force. The Brassert automatic sand 
strainer of the type used by Houston, 
Tex., and other cities, is shown in an 
accompanying illustration. 


(2) If sand is pumped rapidly 
from a well, it may cause under- 
ground cavities, which may ruin the 
well or undermine surface structures. 
The appearance of sand in water from 
a well should be a warning to de- 
crease pumping rates or abandon the 
well if the sand pumping cannot be 
stopped. In such cases the use of a 
continuous sampler and sand sep- 
arator is all but essential. 

c. Salt water intrusion or other 
problems of contamination have been 
discussed above. 


2. . DISINFECTION 


a. Pollution of aquifers by any 
means may take years to overcome. 
Minor pollution may be overcome by 
chlorinating the water as it leaves the 
well or by chlorinating the well with 
surging. 

b. Water 


from shallow wells 


should be chlorinated regularly 
precaution, even though there A little 
evidence of pollution, because of the 


‘ease with which pollution may occur. 


Chlorine doses required are usually 
quite low. 

c. If regular bacterial analyses 
are made and prove the water to be 
uncontaminated, chlorination for pre- 
cautionary reasons is not necessary. 


3. . OPERATION PROCEDURES 


a. Records necessary to the proper 
operation of wells are: 
Total volume pumped daily 
Hours of operation 
Rate of pumping 
Identifying number of well in use 
Static level measurement (weekly) 
Draw down measurements (weekly) 
Recovery measurements (twice yearly) 
Chloride or other mineral constituents 
(monthly) 
Notes on sand pumping 

b. Static level measurements, or 
the level of water in the well when 
not being pumped may be determined 
by 

( 1) Chalked tape lowered into the 
water and withdrawn to read the 
water level. (This method is not 
feasible if the water is more than 100 
ft. below the ground surface.) 

(2) Air line, installed during con- 
struction, running below the draw- 
down level. Air pressure necessary 
to force the water out of the vertical 
air tube is a measure of the depth of 
water. (This is the so-called bubble 
tube; pressure can be supplied from 
a bicycle pump ; an air gage calibrated 
in feet can be used to indicate depth. 
See accompanying sketch.) 

(3) Electrical conductivity can be 
used if a slight charge is placed on 
the casing and an insulated wire lead 
is lowered into the well until the cir- 
cuit is completed by the lead touching 
the water ; a buzzer in the system can 
be used as an audibie indicator, and 
the depth read off the measured wire. 





CAPACITY = 
1.000 Liters 








TANK for determining sand in well water 
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c. Drawdown measurements, or 
the difference between the static level 
and the pumping level, are most 
easily obtained by the air pressure 
method, described above. Draw- 
down measurements are made after 
a well has been pumping for two or 
more hours, or after that period 
which, as shown by tests, produces 
the greatest drawdown in a single 
day of continuous pumping. 


d. Recovery level measurements 
are made at least twice a year. After 
the maximum drawdown has been 
reached, the pump is shut down and 
the rise in water level in the well is 
determined every five minutes until 
the water elevation is practically back 
to static level. These data are then 
plotted against time and compared 
with similar curves taken twice yearly. 


e. Calculated data, in addition to 
information on operation, motor 
hours, output, etc., may be gained 
from these records. 

(1) Data on the static level and 
drawdown are indicative of whether 
or not the aquifer is being over- 
pumped. An even better indication is 
given by any change in the specific 
capacity in gpm per foot of draw- 
down. 

(2) Comparison of recovery level 
curves will indicate if passage of 
water into the well is meeting with 
increased friction from plugging of 
the screens. 

f. Procedures for obtaining the 
best results in pumping wells should 
include : 

(1) Stagger well operation, if there 
are several wells in the field in order 
to reduce interference. 


(2) Rest a well for a 24-hour 
period at least once a week, if pos- 
sible. 

(3) Pump at a rate equal to one- 
half of the specific capacity. 

(4) Adopt maintenance procedures 
when necessary. 

g. Aeration of well water may be 
used to remove carbon dioxide, or to 
oxidize iron so that it can be easily 
removed. 

(1) Tray, spray, step, or coke 
aerators may be used. Air lift pump- 
ing provides its own aeration. 

(2) From 10 to 75 per cent of COz 
may be removed by aeration and H.S 
will usually be removed entirely by 
aeration. Oxidation of iron depends 
on reducing the CO, content to a low 
level. 

h. Pumping equipment for wells 
includes deep well turbine pumps, 
plunger pumps, or air lift pumps. 
Pumping will be discussed in a later 
lecture. 


Bicycle 
Pump 


™“ 


Pressure 
Gauge 


Static Level 
Leve! 
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nd of Air Line 


A - Length of Air Line 
B — Distance to Static Level 


C - Distance to Running Level 
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Column Pipe 


Air Line 


inner Casing 
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SKETCH of typical well with arrangement for determining 
water level by air pressure 


4. . RECHARGE 


a. When aquifers are depleted by 
over-pumping, the ground water level 
continues to drop. Water is being 
used faster than it is supplied by 
natural recharge. 

b. Artificial recharge has been suc- 
cessfully used to overcome dropping 
water levels. Three methods are used : 

(1) Spreading water on the sur- 
face of the ground in the area where 
natural recharge occurs, either by the 
ditch and furrow method or by the 
alternate basin method. 

(2) Return wells into the aquifer. 
Uncontaminated waters, which have 
been pumped from the aquifer for 
cooling purposes are pumped back 


into the ground. Care must be used 
to insure that the water is uncon- 
taminated and chlorine should be 
added to the water as it is returned 
to the ground to prevent the growth 
of algae and bacteria. 

(3) Recharge wells which tap both 
a water table aquifer and another 
aquifer below and allow the water 
from the upper layer to flow into the 
lower level from which water is 
pumped at other wells. Infiltration 
galleries along rivers or the sandy 
beds of rivers may be used 

c. Sewage reclamation (the use of 


treated sewage effluents for spread- 


ing) has received study, particular] 
in southern California. . 


Water & Sewace Works, Marcu, 1954 











SOURCE OF SUPPLY—PART6—WELL POLLUTION, OPERATION, MAINTENANCE 








Photo by N. E. Gunderson 


ENCRUSTED 18-in. well screen after eight years service 


(1) Alternating basin percolation 
of effluents with a B.O.D. of 30 ppm, 
at rates of 0.5 cfs per wetted acre, 
in coarse gravel, showed no bacterial 
contamination at 7 ft. depths, during 
one month periods. 

(2) Sewage reclamation may prove 
to be a practical method of recharge 
but several factors must be taken into 
consideration before it is adopted : 

. . « The treated wastes should be 
low in organic matter, suspended sol- 
ids, bacteria and nitrates. 

. . » No harmful industrial wastes, 
such as hexavalent chromium, should 
be present in the sewage. 

. . . The possibility of establishing 
a cycle of increasing concentration of 
dissolved salts should be avoided. 


C ... Maintenance 


1.. Causes or Output Loss 

a. Over-pumping, or pumping at 
high rates, are basic reasons for many 
of the immediate causes of loss of 
output of a well. Both result in lower- 
ing of the water level, incrustation 
and clogging of the screens, and sand 
pumping. Lowering of the water 
table is the major cause of the de- 
crease in output of wells and always 
results in the decrease of the specific 
capacity of the well. 

b. Clogging of screens may be due 
to bridging of sand grains over the 
openings, to incrustation; or, occa- 
sionally, to the growth of bacteria and 
slimes, 

c. Collapse of a well screen or 
casing is probably caused by over- 
pumping. 

d. Leaky casings may allow loss 
of water to “thieving” strata. It may 
also allow entrance of undesirable 
water from other strata. 

e. Leaky drop pipes (the suction 
pipe of the pump bowl) will permit 
air to enter the pump and decrease 
output. 

f. Worn pump impellers or pump 
bowls will cause a decrease in well 
output. 


2.. Remepres ror Output Loss 


a. Reducing the pumping rate is 
the simplest answer to output loss 


Water & Sewace Works, MaRcH, 1964 


caused by over-pumping, decrease in 
water level or decrease in specific 
capacity. This remedy may involve 
the drilling of new wells or develop- 
ing new well fields. 

b. Lowering of the pump bowls in 
the well will return the pumping out- 
put to normal in a well where the 
static level has dropped permanently, 
but this remedy is not permanent as 
the static level will continue to drop 
if the well is being pumped beyond 
the natural rate of recharge of the 
aquifer which feeds it. 


c. Clogged screens have been 
remedied by surging, acidizing, chlori- 
nation, or Calgon treatment. 

. . . If it is sandstone, outside the 
well screen, that has become plugged, 
the screen may be removed and the 
well blasted. 





Outer Casing 


Concrete Sea/ 
Around outer casing 





Acid Pipe 


Concrete Seal 





Blank casing 
above screen 














Wel/ Screen 
: im Disc 
































D of applying acid to 
ividual screen sections 


3. . SURGING 


a. Surging is accomplished 
through a different method than used 
for surging a new well undergoing 
development. 

b. Disconnect the discharge of the 
pump and alternately start and stop 
the pump. This raises the water in 
the casing and allows it to fall again. 
If the water level in the well stands 
at a high elevation, a surge pipe may 
be attached to the discharge of the 
pump. 


4. . ActpIzING 


a. Incrustation of screens is 
caused principally by the deposition 
of calcium carbonate; deposition of 
iron compounds is also a factor at 
times, and calcium sulfate may be 
deposited under some conditions. See 
example of incrustation in accompany- 
ing illustration. 

b. Acidizing with muriatic acid 
(commercial hydrochloric acid of 27 
per cent concentration) is accom- 
plished by adding the acid through a 
special hose at the level of the screen. 
This prevents dilution of the acid and 
gives a concentration of about 15 per 
cent at the screen. The method is 
shown in an accompanying sketch. 

(1) Inhibitors are added to the 
acid to prevent it from attacking the 
metal of the casing, while not affect- 
ing the reactivity of the acid with the 
calcium carbonate incrustation. 

... These inhibitors are proprietary 
compounds and may contain arsenic 
or amine compounds. 

(2) Stabilizers, such as acetic acid 
or citric acid are added to the muriatic 
acid to prevent redeposition of iron 
compounds as the acid becomes spent. 

(3) Ammonium salts are used if 
the incrustation is due to calcium 
sulfate. 

(4) Usually the acid is left in the 
well for at least five hours. (For 
quicker action, the acid may be heated, 
particularly if there is a flow of water 
past the well screen.) After the acid 
treatment, the well is pumped and 
flushed to waste until the pH of the 
water returns to normal. 
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5. . CHLORINATION 


a. Chlorine added to a clogged 
well may function in two ways: To 
form weak hypochlorous acid which 
will attack the calcium carbonate and 
to attack and destroy bacterial slime 
growths. 

b. Solutions of chlorine contain- 
ing 50 to 100 ppm of chlorine are 
prepared and introduced into the well 
in the same manner as acids are intro- 
duced. The well is allowed to stand 
24 hours, after which it is pumped 
to waste until the chlorine content is 
below 0.1 ppm. Surging during the 
chlorine treatment is helpful. 


6.. CALGON TREATMENT 


a. The glassy polyphosphates, the 
best known being “Calgon,” acts as 
a dispersing agent on such screen 
plugging materials as amorphous 
silica, hydrated ferric oxide, iron 
carbonate, and calcium carbonate. 

b. The dose consists of 15 to 30 
Ib. of Calgon and 1 to 2 lb. of hypo- 
chlorite for each 100 gal. of water in 
the well under static conditions. 

c. Allow to remain 24 to 48 hours 
and surge every two hours or so. 
If surging is not possible, allow the 
well to stand for a week ; longer treat- 
ment may cause well capacity to de- 
crease. 

... After treatment, pump the well 
for some hours and test output. 
Repeat the treatment until the output 
no longer improves. 


7.. Cost CONSIDERATIONS 


a. When well output drops the 
cost of operation increases, since more 
power is required to produce the de- 
sired quantity of water. 

b. Increased operating costs must 
be balanced against the cost of main- 
tenance and the cost of abandonment 
and drilling new wells. 


8... ABANDONMENT 


a. Wells may be abandoned for 
several reasons: 

(1) The field has been  over- 
pumped and the water level is too low 
for economical pumping. 
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CALGONIZING a well for removal of screen and gravel encrustations 
Surging wells with high water levels necessitates use of the temporary surge-stack 


(2) The well screen has become 
plugged and it is cheaper to drill a 
new well than to restore an old one. 


(3) The well casing has become 
corroded and soil is entering the water 
supply. 

(4) The well is pumping too much 
sand. 


b. When wells are abandoned, the 
casing should be sealed, or if the 
upper part of the casing is pulled, 
the hole should be filled with concrete 
to prevent the entrance of pollution. 
Sealing or filling a well is also a 
safety measure for persons who might 
walk in the vicinity of an abandoned 
and overgrown well hole. 





Water from Cloud-Seeding May Be Economical 


According to press reports, cloud- 
seeding is a cheap way to get more 
water, Dr. Irving P. Krick, president 
of the Water Resources Development 
Corp., told the Denver, Colo., Cham- 
ber of Commerce. 

Comparing precipitation records at 
Denver before and after cloud-seed- 
ing, Krick said there was an increase 


of 288 per cent at some points. If on 
an overall average the rise was dou- 
bling, he said, Denver’s outlay of $10,- 
000 a year yields 330,000 acre feet of 
water beyond what nature would ordi- 
narily provide. 

“This works out at 33 cents an acre 
foot,” he said. “As near as we can tell 
the average cost from other sources is 


E. REFERENCE MATERIAL 


Material for this lecture was 
obtained from current water works 
literature and from these engineering 
texts : 

Babbitt & Doland—“Water Supply 
Engineering” (McGraw-Hill) 

Bennison—“Ground Water, Its 
Development, Uses and Conserva- 
tion” (E. W. Johnson) 

Hardenbergh—‘“Water Supply and 
Purification” (International Textbook 
Co.) 

Steel—“Water Supply and Sewer- 
age” (McGraw-Hill) 


NEXT LECTURE 
DeEsIGN CRITERIA 


$10 an acre foot—it ranges $2 to $20 
—so if we can produce more at 33 
cents an acre foot it’s a good invest- 
ment.” 








A lot of folks never recognize an 
opportunity when they meet up with 
it. One reason may be that it goes | 
around in overalls, and looking a lot | 
like hard work. 
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SECTIONS of 24” perforated concrete intake pipe, with rubber joint gaskets in place; and, string of assembled sections ready 
for lowering into river bottom trench. 





New Type 
River Intake 


Proves successful at Bellaire 
on the Ohio. 


by A. R. TODD,* P.E., Wheeling, W.Va. 








NEW type of river intake, patterned on the scheme 
of rapid air-field drainage, was designed by the 


author in 1951 for Bellaire, Ohio. It consisted of 400 
feet of 24” reinforced perforated concrete pipe laid on 
a shale bottom 22 feet below the river bed and extending 
100 feet off shore. The depth of the water at that point 
was 12 feet. 

The perforated pipe is connected to a cell or caisson 
on the river bank by means of 24” unperforated rein- 
forced concrete pipe. The purpose of this stretch of 
solid-wall pipe was to avoid entry of any hillside 
ground water, because of its hardness of 750 ppm. 

The bottom of the cell (caisson) is slightly below 
the intake so as to have the intake pipe laid on a 


*The author is Supt. of Water Treatment at Wheeling, W. Va. 


falling grade toward the cell. This structure is 7 feet 
in diameter with 2 foot thick walls and is 41 feet deep. 
Three Byron & Jackson subermersible pumps were 
installed with the controls located in the Water Works 
Building some 600 feet away. 

Since the cell during flood stage may be under 35 
feet or more of water, the cell was made watertight and 
non-floating, with a 2 inch vent pipe extending up a 
telephone pole 45 feet into the air. Sufficient reinforced 
concrete was used in the thick wall cell to prevent 
floating under any circumstance. The cell was installed 
during the summer of 1952, but the intake was not 
installed until July of 1953 because of a delay in obtain- 
ing the 24 inch intake valve. 


How Intake Was Laid 


The M & O Dredging Company, who had the con- 
tract for the river work, laid the pipe as follows: the 
first 11 feet of river bottom, which consisted of muck, 
sand and gravel, was cast on the river side by the 
dredge boat. The next 11 feet, consisting of nice clean 
gravel, was cast on the shore side and a 22 ft. deep 
trench 9 feet wide at the bottom and 45 feet wide at 
the top was secured. The bottom was fairly level and 
very little cave was experienced. The perforated 24” 
reinforced concrete pipe with rubber joints was then 











CONTRACTOR'S rig used in trenching, laying pipe and back-filling. 
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NEW TYPE RIVER INTAKE 


laid under the direction of a diver. Three feet of 2” 
gravel was placed over the pipe, followed by 11 feet 
of the 4” clean gravel that was cast on the shore side. 
Then 2 feet of clay was placed. A drag, consisting of 
two pieces 12” x 24” steel beams bolted together, was 
dragged several times over the top of the trench, after 
which the top part of the trench was filled with the 
river bottom that had been cast on the river side, That 
the river water was sealed off completely was evidenced 
by the fact that the water cleared up within four hours 
after the pumps were started. In addition, the analytical 
results presented herewith reveal the marked dissimi- 
larity of the intake water and the.river water. 

The cost of installing the intake piping 22 ft. below 
tiver bottom was approximately $100 per foot. The 
caisson, with three submersible pumps, cost $35,000. 


Character of Water Obtained 


A comparison of the analyses of the river water and 
the water obtained below the river bed shows no 
relationship. 


Below 
River Bed Water 
(Sept. 21, 1953) 


River Water 
(Sept. 21, 1953) 
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SUBMERSIBLE pump-well and caisson. 


Results Far Exceed Expectations 

On September 18th, 1953, the pumps were tried out 
and were left on for four hours, The water had cleared 
up of turbidity by that time. With all three pumps on 
(total capacity of 6 mgd) it was impossible to lower 
the water in the cell more than a few inches. By partly 
closing the intake valve and with all three pumps on, 
the water was lowered 15 feet, but when the valve was 
again opened wide the water immediately rose to its 
previous level. 





G RONPORC LD 
CONC. PIPE 


24 ROUNFORCL® couc. 
PERFORATED PIPE 


aR REEF 
VENT. AtovEe 
FLO©O STARE 


5 SWOMER SARE 


c LmMenT 
ASBLSTOS PIPE 
Te PLANT 
s 


PE Countct tion 
(Ke rok Pipe) 





~ 
J RIVER GRawey 


2 Cum 

S- & GRaveL 

Z- Ye Graver 
* 4. 2° Gawey 


—_— 
+ 9 -ol 


24 ROUNFoRED 
OV R ETE 
» 


ee 
PERFORATED 


TRENCH PROFILE 


RIVER PROFLE 


\2 WARTER 


i! CLRAM Ghgen 
Ye GRAVEL 


6’ ROCK Sune 





SAND 








DETAILS of trench, intake piping, and flood-proof pump-well caisson. 
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Chesapeake AWWA Section 
Holds Sth Annual Meeting 








Retiring Chmn. 
Geo. L. Hall 

Chief San. Engr 
State Health Dept 


Baltimore, Md Hyattsville, Md. 


New Officers 


Past Chairman 
George L. Hall, Chief Engr. 
State Health Dept. 
taltimore, Md. 


Chairman 


Harry B. Shaw, Chief Engr. 
Washington Sub. San. Com. 
Hyattsville, Md. 


Secretary-Treasurer 
Carl J. Lauter, Sr. Chem. Engr. 


Washington Aqueduct 
Washington, D.C, 


National Director 


David Auld, Supt. & Chief Engr. 
Water Dept. 
Washington, D.C. 


New Trustees 


R. W. Haywood, Jr., Engr. 
E. I. Dupont Co. 
Wilmington, Del. 


B. L. Werner, Deputy Water Engr. 
Bureau of Water Supply 
Baltimore, Md. 


HE fifth annual meeting of the 

Chesapeake Section, American 
Water Works Assn., was held in Wil- 
mington, Del., October 28-30. This 
actually was the 33rd meeting of the 
organization, when counting the meet- 
ings of its predecessor—the former 
Four States Section. 

Hon. August F. Walz, mayor of 
Wilmington, welcomed the 192 mem- 
bers and guests who registered for the 
meeting. It was clear that Mayor 
Walz takes an active interest both in 
the city’s new filtration plant and in 
advancing its $12 million sewer pro- 
gram. 

Social events at the meeting in- 
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cluded a get-together evening before 
undertaking the technical program, 
and the banquet with music and danc- 
ing. A cocktail hour was provided 
through the courtesy of the Water 
and Sewage Works Manufacturers’ 
Assn. For the ladies, there were tours 
to the duPont Museum, a luncheon, 
and a fashion show. 


Georce L. Hatt, Chief, Div. of 
San. Eng., Maryland State Health 
Dept., was chairman of the meeting. 


Fuller Award 

Epwin A. Scumitt, Head Engr. 
& Chief, Water Supply Div. of the 
Washington Aqueduct, was selected 
as the recipient of the Section’s Ful- 














Local Chmn. 
Edw. B. Showell 
Water & Waste Superv. 
E. I. du Pont Co. 
Wilmington, Del. 


Fuller Award 
Edwin A. Schmitt 
Head Engr. and Chief 
Wash. Aqueduct 
Washington, D. C. 


ler Award. The announcement was 
made by Epw. S. Hopxrns, Prin. 
Assoc. Engr., Baltimore Bureau of 
Water Supply, chairman of the Ful- 
ler Award committee. Mr. Hopkins 
cited the outstanding services per- 
formed by Mr. Schmitt in develop- 
ing the Aqueduct system, in improv- 
ing the Dalecarlia and McMillen 
filtration plants, and in advancing the 
technical programs of the Chesapeake 
Section. 

Raymonp J. Faust, Exec. Asst. 
Secy.. AWWA, New York, N.Y., 
the banquet speaker, commended 
those in the water works field for 
their contributions to public health. 
He pointed to the growing per capita 
demand for water, now more than 


We regret that space limitations 
have made it necessary to delay the 
publication of this meeting report and 
to condense our review of several of 
the technical papers presented. 


—The Editors 











—EES OS 
Natl. Director 
David Auid 
San. Eng. Dir. 

D. C. Engr. Dept. 
Washington, D. C. 


Cari J. Lauter 

Sr. Chem. Engr. 

Corps. of Engrs. 
Washington, D. C. 


138 gallons (over one-half a ton), as 
evidence of a vital and expanding 
business. He called attention, how- 
ever, to “weak spots”: emphasizing a 
“lack of vision” in more than a third 
of the nation’s water supplies to pro- 
vide for future water needs; and, 
what may constitute our greatest need, 
failure to raise the technical and finan- 
cial level of supervisory personnel. 


Technical Program 
Baltimore's Future Needs 


“THe Future WATER SUPPLY OF 
BaLtTIMorE City” was the topic of a 
paper presented by Jos. S. Srron- 
MEYER, Water Engr., Dept. of Pub- 
lic Works. 


Mr. Strohmeyer reported that, for 
75 per cent of the time during the last 
27 years Baltimore’s water demand 
has exceeded the safe yield of its sup- 
ply. Nearly completed is a report on 
future needs, being prepared by a 
Board of consultants consisting of 
Messrs. Abel Wolman, Whitman, 
Requardt & Assoc.; and Harry B. 
Shaw. The city expects to complete 
a new reservoir and filter plant within 
two years. Complete metering of the 
city would cost $1.16 million, an 
amount not considered to be justified 
by the reduction in water consump- 
tion which would result. 


The city’s consultants have care- 
fully evaluated all potential future 
sources of water supply for Balti- 
more; they have endeavored to pre- 
dict the future growth of the metro- 
politan area and of its population. 


G. C. Reguarpt, Cons. Engr., 
Whitman, Requardt & Assoc., 
Baltimore, summarized the Board’s 
recommendations. In accordance with 
these, the city will go to the Susque- 
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“GET-TOGETHER" evening gets the meeting off to a good start 


hanna River for a supply which will 
require pumping from the source. 
An additional supply of 220 mgd can 
thus be provided; filtration will not 
be immediately required. 

Dr. Apet Wotman, Prof. of San. 
Eng., Johns Hopkins Univ., Balti- 
more, reviewed the implications of the 
Board’s report. The city has, in a 
100-year period, received 26 reports 
on its water system; three of these 
have been compiled since 1930. Each 
report has underestimated future 
water needs, and all cost estimates 


and metropolitan water supply. By 
the year 2000, it is estimated, the pop- 
ulation of suburban areas will have 
increased at a rate greater than that 
of the city; Baltimore will have a 
population of 1.3 million, and the 
suburbs of 0.9 million. 


Raw Water Quality 


“Water Suppiies, BETTER OR 
Worse” was the title of a panel dis- 
cussion. The moderator was Rost. 
L. Haywoop, Jr., Engr. Dept., E. I. 
duPont Co., Wilmington, Del. 














Baltimore's Future Water Supply 


G. J. Requardt 
Partner 
Whitman & Requardt 
Baltimore, Md. 


Jos. S. Strohmeyer 
Water Engr. 
Water Supply Bur. 
Baltimore, Md. 


have been too low: Baltimore has 
spent (mainly in the last ten years) 
$33 to $35 million more than was 
indicated in earlier cost data. He 
pointed out that sociologists have been 
closer than engineers have been in 
estimating the expansion of metro- 
politan areas. The trend now is 
toward providing emergency (occa- 
sionally needed) water supplies, 
rather than making large investments 
in impounded supplies. 

Harry B. Suaw, Chief Engr., 
Washington Suburban Sanitary Dis- 
trict, Hyattsville, Md., called attention 
to the interdependence of municipal 








Abel Wolman 
Prof. of San. Eng. 
Johns Hopkins Univ. 

Baltimore, Md. 


Eng. Serv. Div. 
E. |. du Pont Co. 
Wilmington, Del. 


W. McLean Binctey, San. Engr., 
Maryland State Dept. of Health, Bal- 
timore, Md., described the increased 
pollution of streams, the awareness 
and accomplishments of industrial 
polluters, and the expansion of mu- 
nicipal sewage treatment plants. New 
legislation and new financing has 
been required, studies of special in- 
dustrial wastes are needed, and train- 
ing courses are needed for plant oper- 
ators. 

D. K. Harmeson, San. Engr., Del- 
aware State Board of Health, Dover, 
Del., asked: “Water supplies better 
or worse than what?” The efforts of 





TWO PANELS: On Water Supply quality, and on New Material and Equipment 


pollution control authorities, he point- 
ed out, have been materially benefited 
by increasing public interest in con- 
trolling stream pollution. 

Epwin R. Corton, Director, In- 
terstate Comm. on Potomac River 
Basin, Washington, D.C., reviewed 
the changing concepts of water qual- 
ity. The treatment required for 
wastes is increasingly related to the 
assimilation capacity of the stream 
receiving the discharge. Potomac 
River water is now used five times 
over, before reaching the end of its 
flow. Acid mine drainage is increas- 
ing, and trace substances may have 
a cumulative effect about which we 
now have little information. 

Mr. Haywoopn concluded that 
water supplies are better and worse; 
progress has been made, but there is 
much to be accomplished. 


Keeping Water Clean 


“Way SANITATION ON WaATER- 
SHEDS” was a topic discussed by Epw. 
S. Hopxrns, Prin. Assoc. Engr., Bu- 
reau of Water Supply, Baltimore, 
who said, essentially, that there 
should be an economic balance be- 
tween money spent for water purifi- 
cation and for watershed sanitation. 

Mr. Hopkins cited the practices of 
New York City in controlling reser- 
voir areas where storage and chlorina- 
tion are the only purification proc- 
cesses, 

A cooperative program for the pro- 
tection of a watershed area has been 
developed by the Maryland State 
Health Dept., the Baltimore Bureau 
of Water Supply, Congoleum-Nairn, 
Inc., and Schenley Distilling Co. for 
the treatment of industrial wastes at 
Cedarhurst, Md. The two industries 
have invested some $900,000 for facil- 
ities including lagoons, biofiltration 
treatment, and final chlorination. 

When recreational activities are 
permitted on watersheds, it was rec- 
ommended that they be supervised by 
the water department rather than 
other agencies. Rather than provid- 
ing elaborate inspection and protec- 
tive procedures, the general trend 
seems to be toward efficiently operated 
water treatment practices. 

J. M. Jester, Engr. of Maint. and 
Opera., Washington Suburban San. 
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Watershed Sanitation 
Edw. S. Hopkins John M. Jester 
Prin. Assoc. Engr. gineer 
Water Supply Bur. Wash. Sub, San. Com. 
Baltimore, Md. Hyattsville, Md. 


Comm., Hyattsville, Md., described 
problems and practices in watershed 
sanitation. Farm and roadside erosion 
create the principal problem of pol- 
lution (67 watercourses drain into 
the reservoir). The Sanitary Com- 
mission cooperates with a number of 
other authorities in a program of 
erosion control by grading, seeding, 
and planting multi-flora rose bushes. 


New Equipment Panel 


“New Water Works MATERIAL 
AND Eourpment,” was the title of 
a panel discussion. The moderator 
was Bernarp L. Werner, Deputy 
Water Engr., Bureau of Water Sup- 
ply, Baltimore. 

“Priastic Pipe. APPLICATIONS” was 
the topic presented by J. C. Smirn, 
Asst. Chief, Water Supply Div., 
Washington Aqueduct, Washington, 
D.C. 

Mr. Smith stated that the interest 
of Aqueduct authorities in plastic 
pipe developed during World War 
II when shortages in standard mate- 
rials became significant. He reviewed 
the chemical-and physical properties 
of a variety of plastics. Tests on sam- 
ple pipes (and fittings) include deter- 
mination of immersion, pressure, and 
chlorine absorption characteristics. 
Uses of plastic pipe in Washington 
treatment plants were illustrated 
by means of lantern slides: fit- 
tings for chemical feed devices, chlo- 
rinator vent pipes, water sampling 
lines, and electric conduit. 

“INSTRUMENTATION AND CON- 
TROLS” was the topic reviewed by 
Davip A. Woop, Alan Wood, Inc., 
Washington, D.C. 


The utility of central control sta- 
tion panels is receiving increasing 
recognition, and Mr. Wood described 
a number of such installations. Hu- 
man errors may be lessened by mod- 
ern automatic-operation devices 
(which provide for manual control). 
So-called master control units may 
be designed to operate instantaneous- 
ly or for gradual shutdown. A graphic 
pumping layout, using correlation dia- 
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New Equipment 
at ~ A. Wood John C. Smith 


les Engr. Asst. Chief 
Alan A. Wood Corps of Engrs. 
Washington, D. C. 


Washington, D. C. 
grams, is another useful control de- 
vice. 

“EXPERIENCE WITH MECHANICAL 
Jornt Pree” was reviewed by Roy L. 
OrnpvorrrF, Supt. of Office Planning, 
Govt. of D.C., Washington, D.C. 

The District of Columbia started 
the use of mechanical joint pipe in 
1942, with a one mile long installa- 
tion of 24-in. pipe. So satisfactory 
was its experience, that by 1949 this 
type of pipe was adopted as the 
standard for all 8-in. lines; this type 
also is used to a considerable extent 
in lines of other sizes (4-in. to 24-in.). 
Cost is not a factor, though it appears 
to be slightly less for this type of 
pipe. The ease of obtaining tight 
joints is of inestimable value, and 
flexibility of the line is superior to 
that of bell-and-spigot type pipe. The 
bolts employed were about the only 
cause for dissatisfaction; they are 
now of better quality, and the use 
of torque limit wrenches has helped 
reduce breakage. 

Justin E. Farrer, Construction 
Eggr., Washington Suburban San- 
itary Dist., Hyattsville, described the 
experience with mechanical joint pipe 
in his system. 

Approximately 150 miles of this 
type of pipe has been placed in serv- 
ice since early 1950. Mechanical joint 
pipe is now used almost exclusively. 
Experience shows: joints are made 
more rapidly ; heating of jointing com- 
pound is not required; the joints are 
tighter; joints can readily be made 
under wet conditions ; and main ster- 
ilization is accomplished more readily 
when this type of pipe is used. 

Mr. Farrell emphasized that proper 
bracing is definitely needed with me- 
ehanical joint pipe. It has been shown 
that the use of soapy water and torque 
limit wrenches is important to assure 
proper jointing. Contractors em- 
ployed by the District prefer to install 
this type of pipe. 


Filter Plant Economy* 


“THe OccoQguan Fitter PLAnt” 
was described in a paper presented 
by E. H. Atpricu, Chief Engr., 


Amer. Water Works Service, Phila- 
delphia, Pa. 

Mr, Aldrich listed the advantages 
of the of filter design employed 
at the uan Filter Plant. These 
included very low head losses, with 
the elimination of negative heads dur- 
ing operation ; little or no disturbance 
of floc during its passage to the filter ; 
substantially reduced costs of con- 
struction and operation over conven- 
tional designs. 

The American Water Works Serv- 
ice Company considers filters of this 
type to have passed the experimental 
stage; it now is designing and con- 
structing similar units for other plants 
operated by them. It is believed that 
individual units may be constructed 
of sufficient size to treat up to 10 
med. 

A chart was displayed showing the 
comparative construction costs for 
conventional plants and those of the 
Occoquan type through a wide range 
of sizes. Construction costs for the 
latter averaged about 50 per cent 
of those for the 25 conventional plants 
with which this plant was compared. 
The Occoquan Plant has used both 
Wheeler and Carborundum filter bot- 
toms with satisfactory results. 


Panel on Special Filter Bottoms 


“Leopotp Bottoms” were dis- 
cussed by M. L. Sruppy, F. B. Leo- 
pold Co., Pittsburgh, Pa. 

The development of Leopold Bot- 
toms began in 1926. The original units 
were constructed of concrete, but 
experience in some localities showed 
concrete was not satisfactory because 
of structural failures. Units now are 
constructed of glazed tile. Small 
5/32-in. perforations in the tile pro- 
duce multiple jets giving fine, even 
dispersion throughout the bed. There- 
fore, the only function of the 6-in. 
gravel layer is to support the sand. 
The tendency of water to cut chan- 
nels is eliminated. 

There is no metal in contact with 
the water; the glazed fire clay units 
are durable and permanent. A filter 
bottom constructed of Leopold units 
presents a large flume area which 
assures low velocities for wash water. 
There are 35 holes per square foot 
of filter bottom. The shallow gravel 
bed permits construction of lower— 
and therefore cheaper—filter boxes. 
There is no requirement for complex 
concrete work in connection with the 
filter bottom. 

Units of this type are ideal for re- 
placement of other types of bottoms 
in existing plants, as these units are 

*This paper, und.the panel discussion which 
follows, were by David Auld, San. 
en D.C. Engr. Dept., Washing- 
ton, : 
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readily adaptable to a variety of con- 
ditions. The large flume areas provide 
low head losses for wash water. Over- 
all cost of filters with Leopold bottoms 
is considered to be competitive with 
other types. Leopold bottoms have 
been installed in about 200 plants 
having a total capacity of about one 
a one-quarter billion gallons per 
ay. 

“WacGNER Bottoms” were dis- 
cussed by RicHarp Mutter, Inter- 
national Filter Co., Tucson, Ariz. 

The Wagner method compgises a 
primary system (a manifold and lat- 
erals) and a secondary system. The 
secondary system consists of Wagner 
pre-cast concrete blocks laid in among 
the manifold and laterals. There is 
considerable flexibility possible in the 
pipe-and-block arrangement. One ad- 
vantage is that conventional pipe, 
transite, cast iron, etc., may be used 
for the manifold and laterals. 


The pre-cast blocks are made at 
the job site using local labor; two 
men may be expected to produce from 
80 to 100 blocks per day and, if fully 
experienced, their output may reach 
200 blocks per day. A one mgd filter 
box, designed for filtering 3 gpm per 
square foot, would require about 280 
blocks. The materials cost will be 10 
cents for each block, and labor 50 
cents each, giving a total of $167 for 
the filter. 

Through use of the Wagner bot- 
tom, the conventional 18-in. to 24-in. 
gravel layer may be reduced to 14-in. 
by elimination of the large gravel. 
Pressure losses through the block sys- 
tem are considered low; blocks can- 
not clog: they can be easily removed 
for making repairs to filters; and are 
suitable for any size filter bed. Instal- 
lation is simple, no grout is required ; 
and less wash water is required be- 
cause of efficient distribution within 
the bed. There have been about 500 
installations of Wagner bottoms. 

WHEELER Bottoms were discussed 
by J. R. Harttey, Builders-Provi- 
dence, Providence, R.I. 





_ fe 
R. H. Gould Joins 


Greeley and Hansen 


Greeley and Hansen, Engineers, 
Chicago, Ill., have announced that 
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Filters 


Elwood H. Aldrich 
V. P., Chief Engr. 


Am. W. W. Serv. 
Philadelphia, Pa. 


Richard C. Willson 
Superintendent 
Water Dept. 
Hagerstown, Md. 


The Whecler bottom was evolved 
about 1907, and the principles have 
remained substantially unchanged 
since that time. These units are ele- 
vated above the bottom of the filter 
boxes, forming a false bottom; the 
lower area providing unrestricted flow 
for circulation of wash water. Open- 
ings through units are provided with 
porcelain orifices in the bottom and 
have the form of inverted pyramids. 
The top of the pyramidal openings 
is filled with porcelain spheres. 

The system assures a head loss dur- 
ing filtration in the order of 1-in. 
Losses during washing attributable to 
the bottom vary from 2 ft. to 3 ft. 
of head. Units may be pre-cast by 
the manufacturer and shipped to site, 
or the entire bottom may be cast in 
place using metal forms provided by 
the manufacturer. Only a 10-in. to 
12-in. of gravel is required ; pre-cast 
blocks may be installed by unskilled 
labor; spheres remain in position at 
all ordinary wash rates; wash water 
distribution is good ; bottoms are ex- 
tremely durable ; no broken porcelain 
spheres ever have been encountered 
after use; there are no small openings 
to clog; costs are low as compared 
with other non-metallic bottoms. 

CaRBORUNDUM Bottoms were dis- 
cussed by F. C. Ror, Carborundum 
Sales, Perth Amboy, N.]J. 

Mr. Roe emphasized that he repre- 
sented a materials supplier, not a 
manufacturer of filter bottoms as 





Richard H. Gould, formerly’ Director 


of the Division of Sewage Disposal, 
Department of Public Works, New 
York City, has become a member of 
their staff. 

Mr. Gould for the past 25 years has 
been responsible for the engineering 
aspects of the general plans for sew- 
age disposal and for the design, con- 
struction and operation of all sewage 
disposal projects of New York City. 
Notable advances in the practice and 
methods of sewage treatment have 
been developed under his direction. In 
recent years he has also directed the 
design and construction of extensive 
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Special Filter Bottoms 
John R. Hartley Frank C. Roe 
Vice-President Sales Devel. Engr. 
Builders-Prov. Inc. Carborundum Co. 
Providence, R. I. Perth Amboy, N. J. 
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such. Carborundum plates permit 
elimination of gravel entirely. While 
generally 12-in. x 12-in. units are 
used, special sizes can be made as 
required. Early Carborundum plates 
were found to be too fine in texture 
and this condition has been completely 
corrected. No gravel is required ; Car- 
borundum plates support sand, direct- 
ly. The filter structure may therefore 
be correspondingly shallower. 

Plates are kept in place by hold- 
down bolts. of stainless steel. The 
plate supports are of clay tile. It is 
claimed that head losses both during 
filtration and back-washing are held 
to a minimum. The Hardinge filter, 
using only 12 in. of sand, employs the 
Carborundum filter bottom. There 
have been about 300 installations of 
these versatile Carborundum bottoms. 


Papers Not Reviewed 


“WATERSHED CONTROL OF BRANDY- 
WINE CREEK,” by Crayton Horr, 
Secretary, Brandywine Valley Assn., 
Delaware. 

“Utitity CHANGES REQUIRED BY 
Hicnhway Procrams,” by Rost. J. 
McLeop, Div. Engr., Washington 
Sub. San. Dist., Hyattsville, Md., and 
R. C. Wittson, Supt., Water Dept., 
Hagerstown, Md. 

“SUBMERSIBLE Pumps For Mvu- 
NiciPAL APPLIcaTion,”: by H. L. 
FrensporF, Gen. Sales Megr., Lan- 
caster Pump & Machinery Co., Lan- 
caster, Pa. 





works for incineration of the refuse 
of that city. 

Mr. Gould has been consulted on 
the problems of a number of outside 
communities. Prior to joining the City 
he was in private practice with the 
late James H. Fuertes and has served 
as a Special Lecturer at the Massa- 
chusetts Institute’ of Technology. 





Are You One? 


Too many people make the mis- 
take of looking afar for things which 
are really close by. 
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Control of Sand in Water Systems’ 


Methods of measuring sand concentrations, well operation, 


and main flushing procedures 
by JACK R. ROSSUM, Engr. of Sanitation, California Water Service Co., 


Sea Jose, Calif. 


SAND is frequently a problem to 
the operator of a water system 
supplied from wells. The abrasive 
effects of sand cause severe wear of 
pumps, chlorinator injectors and 
valves. By abraiding consumer’s fix- 
tures, sand will contribute materially 
to water waste. Sand, clogging the 
orifice of a control mechanism, may 
cause the failure of important equip- 
ment. Sand may stop meters and 
thereby decrease revenue; and, by 
clogging consumer’s fixtures, especial- 
ly automatic washing machines and 
sprinkling systems, sand may bring 
about ‘consumer complaints. Exces- 
sive sand production from a well in- 
dicates the formation of cavities, and 
the possible collapse of overlying 
strata which would damage the well. 
Studies have shown that the accumu- 
lation of sand in pipe may markedly 
increase friction and head loss. 


There is little in the literature re- 
garding the control of sand except 
for discussions on the design of sand 
traps using Stokes’ Law or its modi- 


fications relating settling rate to par- 
ticle size. The engineer faced with 
the problem of designing a sand-trap 
may use these formulae to compute 
the dimensions of a trap that will re- 
move, for example, 95% of all par- 
ticles having a diameter of 0.2 mm., 
but this is of little value unless the 
sand concentration in the supply can 
be quantitatively determined and the 
quantity of sand that can be tolerated 
in a distribution system established. 


Method for Determination of 
Sand Content—First Control Step 


The first step toward the control of 
sand appeared to be the development 
of a method for the quantitative de- 
termination of the concentration of 
sand at its source. Applying the term 
“quantitative determination” to sand 
implies that the word “sand” has an 
exact meaning incapable of misin- 
terpretation. Yet, sand grades im- 
perceptably into gravel on one hand 
and into silt on the other, so that any 
precise definition of sand must in- 
clude arbitrary and artificial limits on 
particle size. For the purpose of this 
discussion, such a definition is unde- 
sirable and unnecessary, since physi- 


*This paper, presented before the California 
section of the Am. Water Works Assn., is 
here printed by permission of the Association. 











ee 


Fig. 1—Sand filter and meter 


cal conditions impose an upper limit 
as to the size of rock particle that can 
be pumped from a well, and the lower 
limit is roughly established as those 
silicous particles that can be removed 
in a conventional sand-trap. 

The collection of a representative 
water sample for sand determination 
has been given careful consideration. 
A sample collected from a horizontal 
pipe carrying water at low velocity is 
unsatisfactory. It has been demon- 
strated that representative samples 
can be obtained from vertical pipes, 
and fairly satisfactory samples may 
be taken from horizontal pipes if the 
flow is highly turbulent. Samples 
taken immediately downstream from 
ells, tees and other fittings that create 
turbulence are generally satisfactory 
where there is a water velocity of 5 
feet per second or greater. The water 
velocity through the sampling tap at 
the point of diversion from the main 
stream should not be lower than the 
velocity in the main stream. 

The concentration of sand in water 
from any given well varies with oper- 
ating conditions. This complicates 
the problem of sampling, for if a 
sample is to be representative of the 
average sand concentration, it must 
be taken over a considerable period 
of time during which the flow through 
the sampling device must be reason- 
ably constant, and the design of the 
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sand collector must be such that it 
will function properly with infre- 
quent attention. On the other hand, 
it is often desirable to take samples 
over avery short period of time. For 
this, the sand sampling device must 
be capable of handling sufficient vol- 
ume of water in a few minutes to 
permit the separation of a sand sam- 
ple of adequate size. 


A review of the water works litera- 
ture uncovered very little previous 
work on the quantitative measure- 
ment of sand. Hamel™ ilfustrates a 
sand content indicator. In a com- 
munication to the author, Hamel has 
described the use of this device. In 
effect, a five-gallon bottle serves as a 
settling basin to collect the sand from 
a known volume of water. The quan- 
tity of sand collected is measured and 
its concentration computed. George 
C. Bunker in Water & Sewerage” 
describes a method whereby a two- 
liter water sample is_ collected, 
swirled, and after settling, the result- 
ing sand disc is compared with stand- 
ards of known concentrations. 


Development of a Filter and 
Centrifugal Sand Separator 


Trials of numerous devices for col- 
lecting sand samples, including those 
of Hamel and Bunker, led to the con- 
clusion that for samples collected over 
a short time interval, filtration was 
the most practical and convenient 
method. For continuous sampling, a 
centrifugal sand separator was found 
to be superior to other types con- 
sidered. 


The filter device is illustrated in 
Fig. 1. Essentially, it consists of a 
cloth filter followed by a meter. The 
filter frame is fabricated from a 
meter case so arranged that the cloth 
filter disc is supported on a perforated 
supporting disc having a diameter of 
about 5 inches. The cloth is firmly 
held between gaskets, and wing nuts 
facilitate its insertion and removal. 
Water enters through a hose connec- 
tion on top, flows through the filter, 
through the meter and thence to 
waste. The cloth used is mercerized 
batiste, selected because it can be pur- 
chased in almost any dry goods store, 
has about the right porosity, and is 
reasonably uniform. Where the water 
to be sampled is under a pressure of 
about 50 pounds per square inch, 50 
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SAND SAMPLER 











Fig. 2—Phantom drawing of centrifugal sand 
separator 


cubic feet may be sampled in less than 
20 minutes. It is seldom necessary to 
collect samples larger than this. 

The cloth filter retaining the sand 
and silt is sent to the laboratory, 
along with a report giving the size 
and location of the sampling tap, per- 
tinent data on the well operation, and 
the volume of water sampled. Upon 
arrival in the laboratory, the sand is 
dried, its volume measured and its 
concentration computed. It may then 
be subjected to particle size or settling 
rate analysis if desired. 


The filter type sand sample col- 
lector is limited to applications where 
it can be attended continuously. As 
soon as an appreciable quantity of 
sand is collected, the head loss 
through the filter increases and the 
quantity of water flowing through the 
machine decreases to a point where 
the velocity at the point of sampling 
is too small to assure a representative 
sample. To avoid such difficulty a 
centrifugal type sand sample collector 
was developed. 

Christensen® discusses the prin- 
ciples of design of centrifugal type 
sand separators. Fig. 2 is a phantom 
sketch of a sand tester that embodies 
these principles and is adapted to the 
purpose in hand. Fig. 3 shows a 
centrifugal separator in operation. 

Water enters the body of the device 
tangentially immediately below a ring- 
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baffle. The small radius and high 
velocity create a large centrifugal 
acceleration which throws the sand to 
the wall of the device. The sand 
slides down the side and is collected 
in the centrifuge tube below, while 
sand free water flows out through the 
hole in the center of the ring-baffle. 
The flow is maintained at a constant 
value, independent of the inlet pres- 
sure, by means of a flow control valve 
that is rated at 0.5 gallon per minute. 
At suitable intervals, the volume of 
sand collected is recorded, along with 
the number of hours of operation. 
From this data, the average sand con- 
centration may be computed, since the 
flow rate through the tester is con- 
stant and known. 


The ingenious and simple patented 
flow control valve contains a rubber 
orifice that contracts with increasing 
inlet pressure so as to maintain a 
constant flow. According to the manu- 
facturer, it is designed for a pressure 
variation from 15 to 150 psi. We 
have tested the device over a pressure 
range of from 20 to 120 psi. and have 
found less than 10 per cent variation 
in the flow, although the actual flow 
may be as much as 20 per cent above 
or below the rated value. We are un- 
able to present any data as to the use- 
ful life of this valve which is manu- 
factured by the Dole Valve Co., Chi- 
cago 12, Illinois. 


Application of the 
Centrifugal Tester 


The use of a centrifugal sand tester 
on a well permits sand production to 
be recorded daily. Any significant 
increase is noted immediately, and 
corrective action can be taken before 
appreciable quantities of sand have 
entered the distribution system. The 
low cost of these testers makes it 
feasible to provide one of these 
“watch-dog” units for each well that 
is suspected of producing excessive 
sand. 

While sampling procedures were 
still in the experimental stage, it be- 
came obvious that screen analyses 
were unsatisfactory for determining 
settling rates since the sand usually 
contained mica. Methods for de- 
termining the settling rate in water 
directly were tried, but they were all 
so cumbersome and inconvenient that 
they were abandoned in favor of an 
air method. The equipment built for 
the purpose is illustrated in Figs. 4 
and 5. 


Pneumatic Settling Rate Tester 


Compressed air enters at a suitable 
rate controlled by a needle valve. This 
rate is easily reproduced by means 
of a pressure gauge and an orifice. 





| 





Fig. 3—Centrifugal sand separator in service 


Straightening vanes reduce the tur- 
bulence of the air stream. Sand from 
the hopper impinges on the baffle and 
falls into the air stream as a thin 
ribbon. The sand-laden air is pre- 
vented from assuming lateral flow by 
parallel glass plates. The most rapid- 
ly settling particles fall into the 
pocket of section 1, while the finer 
and slower settling particles are car- 
ried progressively on to sections 2, 3 
and 4. The air flow is initially estab- 
lished and the machine calibrated by 
trial. A representative sand sample 
is run through the machine at several 
different air rates, and individual par- 
ticles collected from each section. 
These particles are dropped, one at a 
time through the column of water in 
a liter graduate, and their sedimenta- 
tion rates determined with a stop- 
watch. It was found convenient to 
adjust the air blast so that the sand 
falling in section 1 had a settling rate 
of greater than 7 feet per minute; 
section 2, 3 — 7 feet per minute ; sec- 
tion 3, 2.5 — 3.0 feet per minute ; and 
section 4, less than 2.5 feet per 
minute. 


In the use of the machine, the sand 
sample is first dried and its volume 
determined in a centrifuge tube. The 
airblast is turned on and adjusted to 
its proper volume. The sand sam- 
ple is then poured into the hopper. 
After the sand has been graded, the 
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Fig. 4—Pneumatic sand grader for determining settling rates in sand testing 


volume falling on each section is de- 
termined. The total sand concentra- 
tion and the percentage of sand in 
each group is reported. If the sample 
is less than | ce., satisfactory results 
can be obtained by weighing the sand 
on an analytical balance. 

During the early stages of this in- 


change in water production from a 
well makes a large change in sand 
production. 


The data for three wells is shown 
in Fig. 6. Similar results have been 
obtained from tests on six additional 
wells. Three of these fit the ex- 
ponential equation very well, two of 


dropped below this set of perfora- 
tions, sand production stopped. 
Sand concentration is considerably 
greater when a well is first startec! 
than it is after a period of continuous 
operation. This effect is illustrated in 
Fig. 7. 
Sand Traps and Separators 


It was hoped that sand testers 
would permit the evaluation of the 
various types of sand traps. Unfortu- 
nately, it has not been possible to com- 
pare sand traps under identical condi- 
tions of water flow, sand concentra- 
tion, and effective particle size. A 
number of tests made under varying 
conditions have failed to demonstrate 
any significant difference in efficiency 
between the horizontal sedimenta- 
tion type and the centrifugal type of 
separators or sand traps. 


Sand testers were found to be high- 
ly useful in controlling the operation 
of sand traps. They permit a reason- 
ably accurate calculation of the vol- 
ume of sand accumulated in a sand 
trap so that it may be flushed when 
a predetermined percentage of the 
total volume is filled with sand. 


Prior to the use of the sand testers, 
many sand traps were flushed much 


vestigation, sand concentrations were 
determined and reported gravimetric- 
ally, but is now felt that the much 
more rapid and convenient volumetric 
method had an accuracy that is com- 
mensurate with the accuracy of 
sampling. Results are reported in 
cubic feet of sand per million gallons 
of water— (cf./mg.). 


What the Testers Have Revealed 


The use of sand testers has yielded 
some interesting and significant in- 
formation on the behavior of wells 
with respect to sand production. So 
far, experience with sand testers has 
been limited to wells drilled in recent 
alluvial formations where the aqui- 
fers consist of relatively thin layers of 
sand or gravel. Sand testers have 
been installed on gravel packed wells, © 
perforated casing wells and open bot- 
tom wells. 

When sand production for an in- 
dividual well is measured at various 
rates of flow, the concentration of 
sand varies exponentially with water 
production. In making these tests, 
sufficient time must elapse between 
each measurement to permit the sand 
concentration to reach a steady value. 
When these results are plotted, the 
points fall on a smooth curve repre- 
sented by the equation: 


Sand Concentration = 


The value of “n” has been found 
to vary from about 5 to over 20. It is 
commonly about 1 Thus, a small 


more frequently than necessary. 
Sometimes, this was detrimental be- 
cause opening the blow-off valve on 
the trap resulted in a lowered dis- 
charge head on the pump. This caused 
a material increase in water produc- 
tion, which, as discussed above, caused 
a very large increase in the rate of 
sand production. Instances have been 
encountered where wells produced 
more sand in the few minutes during 


them exhibit a few erratic points 
which are attributed to inaccurate 
data. In one well, surprisingly 
enough, sand production actually 
ceased when the pumping rate was 
increased above a certain flow. In this 
exceptional instance, it is believed that 
all the sand was coming from the 
uppermost set of perforations, and 
that when the pumping rate increased 
to a point where the water level 
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Fig. 5—Sketch of pneumatic sand grader for determining sand settling rates 
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Fig. 6—Effects of increased pumping rates on sand concentrations in well discharge 


and immediately after flushing a sand 
trap than in 24 hours of normal oper- 
ation. When a well is equipped with 
a sand tester, sand concentrations may 
be observed during flushing and 
either the rate of flushing or the well 
production may be throttled to meet 
the exigencies of the situation. 


Ridding Mains of Sand 


It has been found that even after 
remedial action preventing the entry 
of excessive sand into the distribution 
system has been effected, sand com- 
plaints persist for a considerable 
period of time. Adequate sand con- 
trol measures must provide for the 
riddance of sand from the distribu- 
tion mains in addition to the preven- 
tion of further accumulation. In or- 
der to carry out an effective flushing 
program, the behavior of sand in 
pipes and in networks of pipes was 
studied by direct observation in the 
laboratory and by indirect methods 
in water systems. The literature on 
this subject deals with single grains 
of sand“ or with higher concentra- 
tions than are normally found in 


water.” 


The hydraulic transportation of 
sand through pipes is a highly com- 
plex phenomenon. The large number 
of variables involved has impeded 
both theoretical and experimental in- 
vestigations. Basically, at very low 
water velocities, the sand does not 
move. As the velocity is increased, the 
sand collects in ridges in the bottom 
of the main that are similar to the 
ripples so often noted on the sandy 
bottom of streams. These ripples have 
a flat slope on the upstream side, and 
a comparatively steep slope on the 
downstream side. The flow of water 
rolls sand grains up the flat slope to 
the crest of the ridge, from whence 
they fall down the steep slope. The 
net result of this process is an appar- 
ent motion of the ripples in the same 
direction as the water flow at a rate 
that is very slow compared to the 
average water velocity. 

As the flow of water is increased, 
a critical velocity is reached where the 
sand is picked up in the highly turbu- 
lent area immediately downstream 
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from the crest of the ripple. The 
numerical value of the critical velocity 
depends upon the size, shape, density 
and concentration of the particles, the 
diameter and roughness of the pipe 
and the temperature of the water. In 
the smooth bore glass tubes it was 
about one foot per second, but from 
observations in actual water systems 
the scouring velocity appears to be 
much higher than the foot per second 
velocity. 


Sanded Meters Per Mile of Main 


10.0 
13 
11 
0.1 


2” main 


main 
main 
main 


Consumer Complaints Per Mile of Main 


10.0 
2.7 
1.1 
0.6 


2” main 
4” main 
6” main 
8” main 

At water velocities higher than the 
critical flow, it was impossible to 
visually distinguish any difference in 
concentration between the top and 
bottom of the glass tube. However, 
theory demands that the concentra- 
tion of sand must be greater near the 
bottom of the pipe than near the top. 
To determine the importance of this 
effect, taps were made in the top and 
bottom of an eight-inch main about 
30 feet from the nearest fitting. The 
water velocity was 5 feet per second 
and sand concentrations ranged from 
0.004 to 0.020 cubic feet per million 
gallons. The sand concentration at the 
top of the pipe was found to be about 
70 per cent of that at the bottom of 
the pipe, and the sand from the top 
of the pipe showed appreciably more 
fines than at the bottom. 


Study of Sand Travel in Mains 


As might be expected, the flow of 
sand in distribution systems is vastly 
more complicated than in straight 
smooth bore tubes. In order to study 
the behavior of sand in pipe grids, 
sand was introduced into a network 
of glass tubes. These laboratory ob- 
servations were supplemented by 
studies of sanded meters and con- 
sumer complaints. 

The most significant phenomenon 
observed in the glass model occurred 
when the water flow rates were ad- 
justed so that the sand flowed in rip- 
ples as described above. When one of 
these ripples traveling down a large 
tube passes an intersection where a 
smaller tube tees off, a relatively low 
flow in the side tube will disrupt the 
ripple and a disproportionately large 
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Fig. 7—Relationship between service time and sand concentration of well discharge 
Note high concentration of sand during first five minutes 


fraction of the sand will enter the 
side tube. This observation indicates 
that more sand troubles should be 
found in the smaller mains of a dis- 
tribution grid. Studies of sanded 
meters and consumer complaints con- 
firmed this as is shown in the accom- 
panying table. 

The data for sanded meters and 
consumer complaints were taken from 
two different communities and the 
time periods over which data were 
collected arbitrarily chosen so that in 
each instance, the number per mile 
of 2” main would be 10.0. These 
studies also indicate that sand difficul- 
ties are somewhat more prevalent on 
dead end mains, and there seems to 
be a tendency for sand difficulties to 
be more pronounced in low spots in 
the distribution system, but the effects 
are secondary and difficult to evaluate. 


Main Flushing Requirements 


When establishing flushing pro- 
grams to alleviate sand troubles, the 
natural tendency is to place emphasis 
on flushing the smaller mains where 
the bulk of the complaints originate. 
As the behavior of sand in the dis- 
tribution system became better under- 
stood, it was realized that the sand 
complaints from the small mains were 
merely evidence that sand had first 
accumulated in the large mains feed- 
ing the smaller mains. The first prac- 
tical test of this theory was spectacu- 
larly successful. Sand troubles had 
developed in a portion of a distribu- 
tion system supplied from a number 
of wells. Sand testers showed that 
only one well was responsible for the 
troubles. This well was immediately 
throttled, and a continuous record 
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showed that sand production was 
effectively controlled. Sand troubles 
in the affected area continued un- 
diminished, even after a period of 
several months. The frequency of 
flushing small mains in the area was 
increased but had very little lasting 
effect. Sand complaints were received 
at an average rate of about five per 
day. As soon as load conditions per- 
mitted, a 12” blow-off was installed 
on the 12” main which had been sup- 
plied water from the well that had 
been previously producing sand. 
After flushing this arterial main no 
sand complaints were received for 
three days. During the next thirty 
days, only six complaints were re- 
corded from the area. This main is 
now flushed annually, and complaints 
from this area are rare. 


Unfortunately, it hasn’t always 
been possible to get such satisfactory 
results. It is sometimes impossible to 
find locations where the large flow of 
water required to adequately flush 
large mains can be disposed of. Flush- 
ing velocities should be at least 5 feet 
per second, and preferably higher. 
The total volume of water required 
should be about 10 times the volume 
of the main so that for a velocity of 
5 feet per second, a main should be 
flushed for 3% minutes for each hun- 
dred feet of length. On a 12” main, 
1000 feet long, the required flow 
would be a minimum of 1800 gpm 
for a period of 33 minutes, requiring 
a total of 60,000 gallons. Where it is 
not possible to get rid of the entire 
quantity of water, it is more effective 
to flush at the required velocity for a 
shorter period than it is to reduce the 
velocity. It is doubtful if a flushing 


velocity of less than 5 feet per second 
is of much value in removing sand. 

On the larger mains, sand com- 
plaints may sometimes be eliminated 
hy changing the consumers’ tap to 
the top of the main. On small mains, 
this affords no relief, but considerable 
reduction in sand may be obtained by 
feeding these mains vertically from 
the top of larger mains. Such prac- 
tices may alleviate isolated conditions, 
but it must be remembered that the 
sand that is missed by these consum- 
ers will stay in the system until other 
consumers are troubled, or less likely, 
until it is removed by flushing. 


Permissible Sand Concentration 


To make full use of the sand test- 
ers, it has been necessary to set a 
limit on the permissible concentration 
of sand. Studies have been made re- 
lating consumer complaints and 
sanded meters to sand production in 
different communities. Approximate- 
ly 80 wells have been studied with 
somewhat conflicting results. In view 
of the difficulties encountered in mak- 
ing such studies, erratic results are 
not surprising. The great time lag be- 
tween sand production and its ill ef- 
fects must be given due consideration. 
In one study, it appeared that sand 
progressed from zone to zone at a 
rate of about one mile in six months. 
The size and character of the sand 
grains may also influence the tolerable 
concentration. Nevertheless, where 
the sand concentration is less than 
0.10 cubic feet per million gallons, no 
sand troubles have been found, while 
where the sand concentration exceeds 
0.30 cubic feet per million gallons, 
consumer complaints or sanded 
meters invariably result. A purely 
arbitrary limit of 0.10 cubic feet per 
million gallons has been selected as a 
tentative limit. 


What the Work Has Led To 


This work has led to the adoption 
of routine practices for controlling 
sand. Centrifugal sand testers are in- 
stalled on all wells delivering water 
to the afflicted area to establish which 
wells are excessive sand producers. 
Sand concentrations are reduced by 
(1) changing from intermittent to 
continuous well operation, (2) cur- 
tailing water production, or (3) in- 
stalling a sand trap. The proper 
choice of methods for sand control 
may be facilitated by further tests 
using the filter type of sand sampler, 
and if a sand trap is required, the 
settling rate of sand must be deter- 
mined. 

After controlling sand production 
from the wells, a study of the distri- 
bution system is made to determine 








where sand may have accumulated 
and to affect a means of ridding it 
from the system. 


Consumer complaints have been 
fewer by about 50 per cent since this 
program has been in effect, while 
before that, they were increasing rap- 
idly. It is believed that the incidence 
of stuck meters, which has been 
reduced by 82 per cent, is a better 
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indication of the effectiveness of the 
measures adopted. 
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Correction: Stanley M. Dore 
Is a New Yorker 

In our January issue, reporting the 
N.E.W.W.A. 72nd Convention at 
Poland Spring, Maine, we used the 
above photograph of Stanley M. Dore, 
retiring president of the association. 
Mr. Dore was incorrectly identified as 
the Deputy Chief Engr., Allegheny 
County Sanitary Authority, Pitts- 
burgh, Pa. 

Since September 1, 1952, Mr. Dore 
has been Deputy Chief Engr. of. New 
York City’s Board of Water Supply. 
We regret that the error was made 
and extend our apologies to Mr. Dore. 
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Havens and Emerson Announce 
Changes in Organization 

Havens and Emerson, Consulting 
Engineers with offices in Cleveland 
and New York City, have recently 
announced several changes in the or- 
ganization of the firm. 

Frank C. Tolles has retired as an 
active partner and is retained as a 
consultant to the organization. 

Frank L. Palocsay and Edward L. 
Ordway have been admitted as part- 
ners. 

Alvin M. Mock and Glen H. Ab- 
planalp have been advanced as prin- 
cipal engineers. 


_ 
>_> 


J. J. McCarthy, Racine’s 
Veteran Chemist, is Dead 

Dr. John J. McCarthy, superin- 
tendent of water purification at Ra- 
cine, Wisconsin, for nearly 30 years, 
died on January 15th, while under- 
going an operation. For 30 years 
he had been in charge of the labora- 





tories of the City Health Dept. and 
Water Dept. Chemist for almost as 
many years. He was 61 years old. 


A native of Chicago, he was a 
graduate of Northwestern University 
—and the Rockefeller Institute. Be- 
fore becoming City Chemist for Ra- 
cine, he had operated a medical re- 
search laboratory in Milwaukee and 
thereafter was Director of Labora- 
tories at St. Luke’s Hospital in Ra- 
cine. In World War I he served as 
a Second Lieutenant in the Sanitary 
Corps. and was a member of the 
American Legion. 

“Doc” McCarthy was active in the 
Am. Water Works Asso., was a past- 
chairman of the Wisconsin Section, 
active in committee work, and had 
been voted the George W. Fuller 
Award in 1953 for presentation at 
the 1954 Convention. He was a 
founder and leader in the West Shore 
Water Producers Assn. He was a 
member of Racine’s Kiwanis Club. 
Surviving him are his widow and two 
daughters. 

a 


Southern Wastes Conference 
At Houston in April 

This year the Manufacturing 
Chemists’ Assn. is joining with the 
Southern Assn. of Science and In- 
dustry and the Texas Chemical Coun- 
cil in sponsoring the 1954 Southern 
Industrial Wastes Conference at 
Houston, Texas. The joint meeting 
will be held at the Shamrock Hotel 
on April 21 to 23. 

The conference will feature a num- 
ber of outstanding papers and speak- 
ers. Dr. A. P. Black, President of the 
Southern Assn. of Science and In- 
dustry, will present “A Rational View 
on the South’s Pollution Problem.” 
There will also be a paper on “The 
Interdependence of Man and Earth,” 
by Dr. C. K. Banks, Vice-Pres., Metal 
and Thermit Corp. Dr. William E. 
Rand, Director of Research at Stan- 
ford Research Institute, will speak on 
“Industry Planning and Responsibil- 
ity for Control of Air Pollution.” 


For a copy of the preliminary pro- 
gram and any additional details, write 





to James D. Kittelton, Secy., Manu- 
facturing Chemists’ Assn., Inc., 1625 
Eye Street, N.W., Washington 6, 
D.C, 

















H. A. Van Norman Is Dead 


H. A. Van Norman, an illustrious 
engineer and one of the chief builders 
of the Los Angeles Owens Valley 
Aqueduct, is dead. He was 75 years 
old. 

Born in Victoria, Texas, his family 
located in California in his fourth 
year, making him almost a native son. 
He joined the Los Angeles Dept. of 
Water & Power in 1907 as assistant to 
the redoubtable William Mulholland 
whose living monument is the water 
supply system of Los Angeles. He 
rose from the position of Construction 
Supt. to succeed Mulholland as Genl. 
Mgr. and Chief Engr. of the Los 
Angeles Dept. of Water & Power in 
1929. From 1923 to 1925 he was also 
in charge of design and construction 
of Los Angeles’ main outfall sewer. 
In 1944 he retired but continued to 
serve in an advisory capacity. 

Mr. Van Norman was past chair- 
man of the Calif. Section of 
A.W.W.A. and served on the 
A.W.W.A. Board of Directors later. 
He was past president of the Los 
Angeles Chapter Am. Soc. Civil 
Engrs., the L.A. Section Natl. Assn. 
of Steam Engrs., and the L.A. Munic- 
ipal League. He was a 32nd degree 
Mason. The Van Normans had no 
children and his wife preceded him in 
death by only a few months. He died 
on Jan. 16th as the result of a heart 
attack. 
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A.W.W.A. Board Actions--1954 


Maffitt choice for president; Amsbary for vice-president. 
Diven Metal voted to Orchard; Goodell Prize won by Taras. 
Honorary Memberships bestowed on Newkirk, Thompson and Morrow. 


HE forty member 1954 A.W.W.A. 

Board met in New York City on 
January 17-19, with but one absent 
member. The Board learned that 
A.W.W.A. membership growth in 
1953 had been exceptional, wherein 
the net member gain of 543 in 1953 
represented the greatest growth in 25 
years, except in the year 1949 when 
the growth figure was 639 members. 
Total membership at the year’s end 
constituted a new record of 9,460 
members. 





Dale Moffitt 


Morrison Cunningham 
Pres.-Elect 


resident 


Officers for 1954-55 


An early order of business was the 
choice of officers for the year 1954- 
1955 by the Nominating Committee 
of the Board. Such committee con- 
sists of the board members elected 
to represent the various sections. The 
following choices were made by the 
Nominating Committee. Unless there 
are other nominations filed prior to 
March Ist by the membership-at- 
large, the official nominees are de- 
clared elected as of March Ist to 
take office at the close of the Annual 
Convention in Seattle, Wash., May 
23-28, 1954. 


For Presivent: 
Dale L. Maffitt, Genl. Mgr. 
Des Moines Water Works, 
Des Moines, Iowa 


For Vice-PResivent: 
Frank C. Amsbary, Vice-Pres. 
Illinois Water Service Co., 
Champaign, II. 


For TREASURER: 
Wm. W. Brush, Editor, 
“Water Works Engineering” 
New York, N.Y. 


(Mr, Brush was chosen for his 28th con- 
— year as Treasurer of the Associa- 
tion. 


Water & SEWAGE Works, Marcu, 1954 


Honors and Awards 


The following awards were made— 
Tue Diven Mepac: to Wm. J. 
Orchard, Gen’l Mgr. for Wallace & 
Tierman Co., chosen as “that member 
rendering an outstanding service to 
the Association.” The citation reads: 


“In recognition of his many years of 
devotion to the Association and to the 
water supply industry; for his remarkable 
discretion, bold approach, and inspiring 
enthusiasm in the promotion of its broaden- 
ing objectives; for his genius as a person 
which has endeared him to his associates 
and promoted so much good will and under- 
standing between the producers and con- 
sumers in the water supply field.” 


Tue Goopett Prize: to Michael 
J. Taras, Research Chemist, Dept. of 
Water, Detroit, Mich., as “that mem- 
ber who has made the most notable 
contribution to the science or practice 
of water supply, development, as re- 
corded in a published paper in the 
A.W.W.A. Journal during the year.” 
The citation reads: 


“For his paper, entitled ‘Effect of Free 
Residual Chlorination on Nitrogen Com- 
pounds in Water,’ which was published in 
the January issue of the Journal. This 
paper is a report on fundamental research 
at Detroit of the effect of chlorine on 
specific chemical compounds with special 
reference to surface waters subject to sew- 
age pollution and to ground waters. The 
paper is a valuable addition to the under- 
standing of the chlorination process—so im- 
portant to the water works industry.” 


Tue Hrix Cup: to the Southwest 
Section, as “that Section recording 
the most noteworthy growth in mem- 
bership during the year.” Second po- 
sition was won by the Pacific North- 
west Section. 


Tue Hensuaw Cup: to the Pa- 
cific Northwest Section, as “that Sec- 
tion recording the highest percentage 
of its members in attendance at its 
annual meeting.” In second place was 
the large (1056 member) California 
Section, which retains the famed 
“Old Oaken Bucket” as the largest 
section of A.W.W.A.—and, still 
growing. The rapidly growing South- 
west Section, now with 915 members, 
was recognized for its prowess. Tak- 
ing second position from the 738 
member New York Section, the 
doughty Southwesterners are now 
breathing hard on the neck of the 
Californians. 


Three Made 
Honorary Members 


The Board elected the following 
three illustrious members to Honor- 
ary Membership. 

Samuel Frank Newkirk, Jr. 
Engr. & Sup't., 
Board of Water Commissioners, 
Elizabeth, N.J. 

“A distinguished citizen of his com- 
munity and one who has served the Associ- 
ation well for many years—President 1945 ; 


W. W. Brush 
Treasurer 


Vice-President 1944; Director 1938-41. 
Awarded the Diven Medal in 1942 and the 
Fuller Award in 1943. Active in committee 
work throughout the years and outstand- 
ingly so in his leadership of the Meter 
Committee since 1938 during which time 
the very fine series of five Meter Specifica- 
tions was promulgated.” 
Leonard Newton Thompson, 
Engr. & Genl. Mgr., 
Water Department, 
St. Paul, Minn. 

“A valuable member of the Association 
since 1929, President 1946; Vice-President 
1945; Director 1936-39 and again elected 
Director of the Minnesota Section for the 
1954/57 term. Presently serving as Secre- 
tary-Treasurer of the Minnesota Section. 
Received the Fuller Award in 1949. Served 
on numerous committees and a participant 
in Divisional activities of the Association.” 

Ben Stogden Morrow, 

Engr. & Genl. Mgr., 
Bureau of Water Works, 
Portland, Ore. 

“Genuinely admired and beloved through- 
out the Pacific Northwest. Loyal member 
of the Association since 1926. Director 
1932-35. Received the Fuller Award in 
1940. Served on several committees and at 
the present time serving on the Committee 
on Watershed Protection and Erosion Con- 

trol.” 


50 Year Assoc. Member 
Firms to be Honored 


Upon recommendation of the Gen- 
eral Policy Committee A.W.W.A. is 


Frank C. Amsbary, Jr. 
Vice-Pres.-Elect 








to give special recorgnition to those 
companies which have been associate 
members of the Association for half 
a century or longer. Evidence of this 
long tenure will take the form of Gold 
Certificates which are to be presented 
at the 1956 (75th Anniversary) Con- 
vention of A.W.W.A. to be held in 
St. Louis, Mo., birthplace of the As- 
sociation. A goodly number of those 
to receive the certificates will have 
then been associate member firms for 
50 to 73 years. 

The Board also voted to consider 
all persons representing cities or de- 
partments, as Corporate member rep- 
resentatives, as being eligible to “Life 
Memberships” after the required 30 
years of such representation. How- 
ever, the Corporate member (political 
subdivision, department, etc.) will not 
be excused from paying dues, as are 
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question has been referred to the 
Committee on Water Works Admin- 
istration (W. R. LaDue, chm.) and 
the Water Works Management Div. 
for study through task-forces. These 
task-groups will explore the several 
phases of this important problem and 
recommend appropriate actions which 
A.W.W.A. may realistically pursue in 
uplifting the status of water supply 
service in general. 


More Awards for Noteworthy 
Papers a Possibility 

The General Policy Committee felt 
that some thought should be given 
to establishing awards supplemental 
to the Goodell Prize for the single 
most meritorious paper of the year. 
The Board considered the feasibility 
of establishing an award for the most 
meritorious paper published in the 








Michael Taras 
Goodell Prize 


Wm. ‘J. Orchard 
Diven Medal 


the Life Members who have main- 
tained a personal (active) member- 
ship for 30 years. 


Fuller Award Group's 
Resolution to be Pursued 


The two-year-old resolution of the 
Fuller Award Society again received 
the attention of the Board. This res- 
olution (memoranda) drawn by the 
Fuller Award recipients, known as 
the Fuller Award Society, comprises 
a series of recommendations to the 
Board intended to bring about an 


improved status of public water sup- . 


ply service and, likewise, that of the 
personnel of the water supply indus- 
try. 

Although a start in the direction of 
the objectives of the memoranda was 
made at the 1953 Conference in a 
series of addresses by Howson, Cun- 
ningham, Weir, Morris and Murdoch, 
and later featured in issue No. 25 of 
“Willing Water,” the Board felt that 
ways and means of reaching the ob- 
jectives of the F.A.S. memoranda 
should be further investigated. In 
particular, the objective of obtaining 
a higher recognition of water service, 
and more adequate rates for better 
water utility maintenance and opera- 
tion, was thoroughly discussed. The 


Awardees and Honorary Members 


Samuel F. Newkirk 
Hon. Member 


field of each of the four Divisions— 
namely, the Management, Purifica- 
tion, Resources and Distribution Divi- 
sions. The Board agreed in principle 
with the recommendations. The ques- 
tion has been referred to the execu- 
tive committees of the four Divisions 
for consideration and recommenda- 
tions to the Board at the 1954 Seattle 
Conference. 


A.W.W.A.'s Research Program 


Secretary Jordan reported on the 
three major research projects being 
supported by or sponsored by the 
Association. In brief he reported as 
follows: 

A field study was made of the effects of 
various water treatment materials and pro- 
cedures on the capacity of water mains. It 
indicates that certain methods of purifying 
water seriously reduce the ability of mains 
to deliver. It is therefore proposed to carry 
on a careful research program in the lab- 
oratories of the University of Illinois to 
ascertain how conditions can be improved. 
A request has been filed for a grant-in-aid 
from the National Institute of Health. 

A request for another grant has been 
made to cover an investigation at Michigan 
State College of the solubility of metallic 
chromium and cadmium in water, as well 
as a study of the toxic effects of salts of 
chromium in drinking water. 

A study of the characteristics of asbestos 


Leonard N. Thompson 
Hon. Member 
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rope for use in jointing cast iron water 
mains was made during 1953. An A.W.W.A. 
specification for such material will be pre- 
pared. 

Other research, less well organized, 
is under way or contemplated. 


Conditions of Employment 
to Receive Study 


The Board approved the recom- 
mendation from A.W.W.A.’s head- 
quarters office that a survey of the 
conditions of employment in the water 
works industry, with particular refer- 
ence to member employment condi- 
tions, be made with A.W.W.A. funds. 

During 1953 the tabulation and 
analysis of operating revenues and 
expenditures in U. S. water works 
were published. The material has al- 
ready proved to be of value in many 
ways, especially as a basis for adjust- 














Ben S. Morrow 
Hon, Member 


ment of water rates. 

In 1954 it is proposed to develop 
information concerning education, 
prior experience and earned income 
of A.W.W.A. members. This survey 
will also include questions related to 
union. organizations in water works, 
civil service coverage, pension and 
retirement programs, etc. 

Bearing no personal identification, 
the returns will be tabulated and 
analyzed by States and by sizes of 
cities where employed. This should 
serve to produce greatly desired an- 
swers to questions concerning proper 
salary level for water works em- 
ployees. 


The Highway Relocation Problem 


The Board heard Secretary Jordan 
review the question of unfairness to 
water, gas and electric utilities in the 
matter of forced expenditures by the 
utility group for relocating mains 
and other water works structures 
when through highways are relocated 
or regraded. For realistic facts, and 
what the costs are doing to water 
utilities, he referred to the October 
1953 issue of “Willing Water,” pub- 
lished by A.W.W.A. 

The second session of the 83rd 
Congress is now giving consideration 
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to new and improved highway legis- 
tion. The utilities case is a sound one, 
since they operate for the public bene- 
fit. Therefore, the first step in rem- 
edying the inequity should be the 
passage by Congress of an act provid- 
ing for reimbursement of utilities put 
to relocating expense. Such an act 
would settle the question of how 
the costs are paid and by whom. At 
present there are widely differing de- 
cisions in the various states enjoying 
federal aid in highway construction. 


Bills to give utilities relief are now 
being considered by committees in 
the House and the Senate. Naming 
the members of each committee, Secy. 
Jordan asked that all water works 
men appeal to members of Congress 
for support of the utility relief bills 
now in committee. 


Water Works Administration 
Report 

Chairman, W. R. LaDue, pre- 
sented an interesting report covering 
activities and plans of his Committee 
on Water Works Administration. 
Space limitations preclude doing jus- 
tice to the report, which is to appear 
in full in the March 1954 issue of 
the A.W.W.A. Journal. 


One item of wide interest is the 
activation of a special committee to 
study and report on the growing 
practice of diversion of water works 
income to other city uses. The prac- 
tice is becoming increasingly preva- 
lent and more serious, because of 
increasing costs of other services ren- 











Miami Meter Reader 
Cited for Heroism 


Salvatore Bunetta is a meter-reader 
in the Miami, Fla., Dept. of Water & 
Sewers. Recently while on his route, 
reading meters, he heard the cries of 
a drowning Negro boy in Biscayne 
Bay. Into the bay Salvatore leaped 
fully clothed and rescued the boy. As 
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dered by cities without adequate tax 
income to maintain such services. 


Water Works Practice Report 


Chairman, Louis R. Howson, pre- 
sented his customary “stop—look and 
listen” type of report of the Com- 
mittee on Water Works Practices, 











“Wheel-Horses” 


Louis R. Howson Wendell R. LaDue 
(W. W, Practice) (W. W, Administration) 


now embracing 391 members taking 
part in one or another phases of its 
work. Again, space limitations pre- 
clude doing justice to Howson’s re- 
port which, like La Due’s report, 
should be read in full in the March 
1953 issue of the A.W.W.A. Journal. 
A few highlights follow: 


Much needed “Specifications for 
Lining Water Mains in Place” are 
practically ready now for publication. 
The Committee on Water Meters is 
being re-organized under J. G. Carr’s 
(Am. Water Works Service Co.) 
as chairman. A new committee will 
study the effects of modern synthetic 


a result, he found himself on the front 
page of the newspapers. 

The Miami Water and Sewer 
Board, having learned of Salvatore 
Bunetta’s heroic deed, took note of it 
by passing “Special Resolution No. 
416” commending Bunetta “for his 
heroic conduct and valorous action.” 
Supplementing the official commenda- 
tion, Bunetta was presented with a 
Longines wrist watch and band which 
bears the inscription—‘“For heroic 
conduct—presented to S. M. Bunetta 
by the Miami Water & Sewer Board.” 

_— 
Rutgers Univ. Announces 
New J. V. N. Dorr Fellowship 


In commemoration of the 50th An- 
niversary of the invention of the Dorr 
Classifier by Dr. John Van Nostrand 
Dorr, a graduate fellowship has been 
established by the Dorr Company 
through the Dorrco Educational 
Trust, founded for educational and 
scientific purposes, for the benefit of 
the public. The fellowship for the 
year 1954-55 is offered at Rutgers 


detergents on water treatment pro- 
cedures and plant performance. De- 
tergents have adversely affected th: 
performance of a number of water 
treatment plants during the year and 
counter measures are sorely needed. 

(For experiences at the Wheeling, W. Va. 
Filtration Plant, see the report by A. R. Todd 
in our February issue.) 

A “Manual of Water Treatment 
Plant Design” will be produced by 
a joint committee of A.W.W.A. and 
A.S.C.E. under chairmanship of Ray 
L. Derby of Los Angeles. 


Lack of Funds Crippling 


Secretary Jordan pointed out that 
rising costs of almost everything, ex- 
cept A.W.W.A. dues which had been 
the same $10.00 per year since 1927, 
had forced the A.W.W.A. office to 
consider the outlook. That expendi- 
tures would exceed income in 1954. 
Rather than hazard the possibility 
that a deficit of size might become the 
“cold truth” before year’s end, some 
proposed and desirable activities of 
A.W.W.A. had been held out of the 
proposed 1954 budget, as presented 
to the Board for approval. 

The Board approved the 1954 
budget, but also instructed the Finance 
Committee to study the Association’s 
finances and future, with the thought 
that some increase in annual dues 
above the $10.00 figure established 
in 1927 might be mandatory in the 
general interest of the Association 
and its membership, served so effec- 
tively during Secretary Jordan’s re- 
gime. 


University in the Department of Sani- 
tation. 

The fellowship is open to citizens 
of the United States or Canada hold- 
ing Bachelor of Science or Master 
of Science degrees. Properly quali- 
fied candidates with training in any 
of the following fields of science are 
eligible: chemistry, biochemistry, bi- 
ology, bacteriology and civil, sanitary 
or chemical engineering. 

The appointment is on a 12 month 
basis beginning Sept. 1, 1954. The 
stipend is $1800 per year, plus tui- 
tion and one month vacation is al- 
lowed. Applications are due by April 
1 and the award will be made about 
April 15. 

Applications, forms and further de- 
tails, may be obtained from: 

Dr. Harold E. Orford, Head, 
Department of Sanitation 
Rutgers University, 

New Brunswick, N. J. 

In addition, a number of other fel- 
lowships are available for men with 
the same qualifications. 
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Citrus Waste Treatment Studies 


Laboratory development of aerobic methods involving 
added nitrogen or ‘‘super-activated” sludge 





by ROSS E. McKINNEY, LEON POLIAKOFF and RUSSELL G. WEICHLEIN* 


HE disposal of waste waters from 

citrus canneries has long been‘a 
problem in the field of industrial 
waste disposal. Citrus cannery 
wastes are restricted primarily to 
Texas, Florida and California; for 
the most part, research to determine 
a satisfactory method for their dis- 
posal has been directed toward solv- 
ing the particular pollution problems 
created in each of the three areas. 

As the public demand for citrus 
products has increased, the pollution 
problems also have increased. The 
disposal methods previously used 
are no longer adequate, and the pol- 
lution problem has become acute in 
areas surrounding citrus canneries. 


Texas 


In Texas the citrus industry is 
concentrated in the Rio Grande 
Valley. The canneries are concerned 
primarily with canning grapefruit 
juice and sections as well as orange 
juice. As the seasons change, the 
same canneries pack tomatoes and 
beans as well as other products pro- 
duced in the Valley. Waste disposal 
facilities must be designed to handle 
loads of varying characteristics. 
Most of the canneries are small and 
are operated on a small margin of 
profit. Accordingly, the canneries 
cannot afford costly disposal facil- 
ities. The lack of available land 
hinders the construction of extensive 
treatment plants for these wastes. 


Florida 


The demand for frozen citrus 
products has created a new industry 
in Florida within a relatively short 
period of time. To meet this demand, 
canneries have become larger and 
larger. At the same time, the vol- 
umes of wastes produced have be- 
come larger. With the increased size 


*The studies reported by Messrs. McKin- 
ney, Poliakoff, and Weichlein were carried 
out in the Dept. of Sanitary Science, South- 
west Foundation for Research and Education, 
San Antonio, Texas. Mr. McKinney is pres- 
ently in the Dept. of Civil and Sanitary En- 
gineering, Mass. Inst. of Technology, Cam- 
bridge, Mass. 

This investigation was supported in part 
by a research grant, E-269, from the National 
Microbiological Institute of The National In- 
stitutes of Health, Public Health Service. 





in treating this waste. 





Summary 


Laboratory studies on the treatment of citrus cannery wastes have 
shown that a conventional activated sludge process can stabilize 99 per 
cent of the 5-day B.O.D. in a 5-hour aeration period if the nitrogen 
deficit bas been overcome by added chemical nitrogen. It is possible to 
develop an activated sludge from nitrogen-fixing bacteria which will 
remove 99 per cent of the 5-day B.O.D. in 6 hours of aeration without 
the addition of chemical nitrogen. The “super-activated” sludge process, 
however, is not as applicable as the conventional activated sludge process 








of the canneries, the waste disposal 
problem has become easier in many 
instances: the large canneries pro- 
duce a sufficient volume of wastes 
to economically recover a large por- 
tion of them by drying for use as 
cattle feed’. This practice has not 
completely solved the waste disposal 
problem, however, as there are many 
small canneries which cannot eco- 
nomically treat their wastes in this 
manner. 


California 


In California the problem is quite 
similar to that of Texas. Water is 
very scarce and the recovery of any 
waste waters is imperative. But 
here, in many instances, land is not 
at a premium as it is in Texas. Lud- 
wig et al’ have reported on the dis- 
posal of citrus cannery wastes in 
California by land adsorption. The 
soil in the area around Ontario, 
Calif., permits rapid adsorption of 
the liquid while retaining the com- 
plex solids on the surface in a thin 
layer. The organic matter is period- 
ically turned into the soil where it 
undergoes further decomposition. 
The liquid portion makes its way into 
the underground water table where 
it is vitally needed. The organic 
matter is recovered through farming 
on the disposal areas. 

The disposal problem remains un- 
solved in all three areas for the small 
citrus canneries. It is for them that 
most of the research has been con- 
ducted. Work has been carried on 
primarily by the Citrus Commissions 


and the State Health Departments 
of Texas, Florida and California as 
well as by the U.S. Department of 
Agriculture in conjunction with the 
citrus industry. 


Biological Treatment 


The disposal of dilute liquid 
wastes has centered around the nor- 
mal biological disposal processes. 
Von Loesecke* has recently reviewed 
the entire subject of biological dis- 
posal of citrus wastes. Although 
trickling filters were not successful 
in treating the wastes in Texas, he 
found that they were successful in 
treating wastes in Florida. In Texas 
the filters developed septic condi- 
tions with loads as low as 1.0 mil. 
gal. per acre per day. 


Von Loesecke* obtained 54.6 to 
88.4 per cent B.O.D. removals on an 
8-ft. deep filter, applying a waste 
having a B.O.D. of 633 to 876 ppm. 
When the nitrogen content of the 
waste was increased by adding nitro- 
genous compounds, the efficiency of 
the process increased also. But this 
was not considered an economical 
means of treating the wastes. 


Anaerobic fermentation methods 
have been tried with limited success. 
Studies of activated sludge and con- 
tact aeration processes have been 
unsuccessful. The primary reason 
for the failure of the biological 
processes to successfully stabilize 
the citrus waste is its lack of nitro- 
gen content, 
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Fig. EFFLUENT B.0.D. 


Conventional activated sludge units 


A typical analysis of a citrus 
cannery waste is given by Von 
Loesecke’. 

Total solids= 672 to 4084 ppm 
Dissolved solids=501 to 3836 ppm 
Total nitrogen= S8to 15 ppm 
5-Day B.O.D.= 343 to 2000 ppm 
pH value= 5.6to 7.2 ppm 
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excess both of nitrogen and of phos- 
phorus. Ima deficiency of nitrogen 
the bacteria in the aeration system 
are unable to multiply. It is during 
the bacterial growth phase that 
maximum removal of the organic 
matter occurs. When bacterial 
growth is not taking place, only a 
small amount of organic matter is 
required by the bacteria for energy. 
In a deficiency of phosphorus the 
bacteria are unable to transform the 
organic matter into the energy-pro- 
ducing compounds necessary for the 
bacteria to carry out their normal 
metabolic functions. 

The deficiency of nitrogen in 
citrus wastes prevents them from 
being a suitable medium for rapid 
bacterial growth and hence prevents 
rapid stabilization of the waste. If 
activated sludge is to be produced 
from citrus waste, nitrogen must be 
present, If chemical nitrogen is not 
added, the only other _ potential 





1000 T T ' 


NIT.-1000 ppm 
AS.- 870 ppm 


Ss. 
Ss. 


S. 
S. 


of Nitragen. These seeded units will 
be referred to throughout this paper 
as Nitragen units. 


The Nitragen units were compared 
with a normal activated sludge con- 
trol which was started from sewage 
seed. The nitrogen deficiency was 
satisfied in the control unit by add- 
ing chemical nitrogen in the form of 
ammonium sulfate. 


All experiments were conducted as 
a batchwise process, using gallon 
jugs as aeration units. These units 
were operated as similarly as pos- 
sible to a conventional activated 
sludge system. Each aeration unit 
contained three liters of mixed li- 
quor. At the end of the aeration 
period one liter of mixed liquor 
was wasted, the remaining two liters 
of mixed liquor were allowed to 
settle for one hour, and at that time 
one liter of the settled supernatant 
was poured off. Two liters of fresh 


1000 





t T T 


NIT -1100 ppm $.S 
A.S.-1100 ppm $.S. 


The high cost of adding supple- 
mental nitrogen has been the stum- 
bling block to the use of the bio- 
logical processes for stabilizing the 
citrus wastes. 

Recent work has been performed 
under the direction of C, H. Scherer 
of the Texas State Health Depart- 
ment at the Citrus Waste Research 
Project’s pilot plant, Donna, Texas. 
These studies indicated that it was 
possible to form an activated sludge 
which could successfully stabilize 
citrus waste without the addition of 
chemical nitrogen. The following 
research was conducted to determine 
if it is possible to readily form such 
an activated sludge, and to deter- 
mine the biological and biochemical 
characteristics of this sludge. 
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Fig. 3—EFFLUENT B.0.D., l6th day 


Fig. 2—EFFLUENT B.0.D., 8th day 
Conventional activated sludge units 


Conventional activated sludge units 


waste were added and aeration was 
then started. The systems were 
operated on a 23-hour aeration cycle. 


"Super-activated" Sludge 
In addition to the normal activated 


source of nitrogen is atmospheric 
nitrogen. Normally atmospheric ni- 
trogen is unavailable, since most 
bacteria do not have the biochemical 
systems necessary for its utilization. 


Theoretical Considerations 


The stabilization of an organic 
waste by biological methods results 
from the metabolic activities of the 
bacteria in the system. The reaction 
which takes place in an aerobic system 
is as follows: 
+organic matter +O: 

new bacteria +CO,+H,0-+ energy 


bacteria 
This reaction is dependent upon 
the condition of the system. It is 
altered by changes in the organic 
matter, aeration period, pH, oxida- 
tion-reduction-potential, dissolved 
solids, dissolved oxygen, amount of 
returned sludge, sludge age and in- 
organic salts. 

For this equation to proceed at its 
maximum rate, there must be an 
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A few bacteria, found in soil, have 
the ability to obtain their nitrogen 
from the air around them. The 
production of activated sludge in 
nitrogen-deficient citrus waste would 
constitute evidence of the existence 
of nitrogen-fixing bacteria within 
the sludge. 


Materials and Methods 


The source of the nitrogen-fixing 
bacteria used in this study is a 
commercial product, Nitragen, which 
is used to inoculate legume seeds 
before planting. Nitragen contains 
both the symbiotic, Rhizobium, and 
the non-symbiotic, Azotobacter, bac- 
teria in a dessicated state. The 
nitrogen-fixing units in each of two 
studies were seeded with one gram 


sludge units, a second system was 
studied, This system is called 
“super-activated” sludge and was 
developed at Southwest Research 
Institute to treat wastes high in or- 
ganic matter. The aeration units 
also were gallon jugs and contained 
three liters of mixed liquor. At the 
end of the aeration period, 0.2 liter 
(200 ml) of mixed liquor was 
wasted. The remaining 2.8 liters 
were allowed to settle for one hour. 
At that time, 1.8 liters of the settled 
supernatant were filtered through a 
cotton towel to remove any large 
non-settleable solids. The super- 
natant was replaced in the aeration 
tank and 0.2 liters fresh feed was 
added. 





The major differences in the two 
systems were the concentration of 
feed, the amount of sludge wasted 
and the amount of supernatant re- 
circulated. Although the concentra- 
tion of the citrus wastes fed to each 
system differed by a factor of ten, 
the concentration of wastes in the 
aeration units was the same, since 
the volumes of feed also differed by 
a factor of ten. This permitted a 
comparison to be made of the rela- 
tive efficiencies of the two systems. 


Experiments—First Series 


In the first series of experiments 
only the conventional activated 
sludge units were used. The feed to 
these units was prepared by diluting 
canned citrus juice 1:49 with tap 
water. This synthetic waste had a 
5-day B.O.D. of 1220 ppm. In order 
to help neutralize any excess acids 
which might be formed during the 
normal metabolism of the citrus 
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“Super-activated" sludge units 











waste, 300 ppm of sodium bicarbon- 
ate were added. 

The nitrogen deficiency in the 
control unit was satisfied by adding 
400 ppm of ammonium sulfate, 
which gave a B.O.D.:N ratio of 
15:1. In addition to the nitrogen, 
200 ppm of dibasic potassium phos- 
phate was added to help buffer the 
substrate and to furnish additional 
phosphorus: if necessary. 

Two Nitragen units were set up. 
Both units contained the 300 ppm 
of sodium bicarbonate but only one 
unit contained the 200 ppm of po- 
tassium phosphate. 

The units were operated according 
to the procedure already outlined. 
At the end of the seventh day, sam- 
ples were taken of the effluent and 
tested for B.O.D. The loading was 
increased to 1610 ppm B.O.D. per 


CITRUS WASTE TREATMENT STUDIES 


day, Effluent samples were taken 
on the 15th day and the loading 
was increased to 1830 ppm. On the 
22nd day samples were taken and 
the loading was increased to 2400 
ppm. After four days of operation, 
the sludge began to disintegrate in 
each of the units. A check of the 
pH of the units indicated a pH be- 
low 5.0. Operation of all units was 


stopped. 
Experiments—Second Series 


The second series of experiments 
was run using both the conventional 
units and the “super” units. Canned 
citrus waste was used as feed for the 
first 20 days, and then peel bin liquor 
was used until the end of the run. 
The canned citrus waste was pre- 
pared by diluting canned citrus juice 
1:49 with water. 

This waste was buffered to a pH 
of 6.9 by adding phosphoric acid and 
sodium hydroxide. In the control 
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Fig. 5—EFFLUENT B.0.D., 8th day 
“Super-activated" sludge units 


unit the B.O.D.:N. ratio was ad- 
justed to 15:1 with ammonium 
chloride. The 5-day B.O.D. of the 
waste was 1450 ppm. 

The waste fed to the “super” units 
was prepared in a similar manner, 
the waste used being ten times the 
concentration fed to the conventional 
units. 

The units were operated in the 
manner previously outlined. Samples 
of the effluent were taken at regular 
intervals and tested for B.O.D. On 
the eighth and 16th days samples 
were taken at hourly intervals and 
the B.O.D. value was determined. 
Suspended solids also were deter- 
mined at the start of each of the 
hourly sampling periods. Micro- 
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Fig. 6—EFFLUENT B.0.D., 6th day 
"“Super-activated" sludge units 





scopic examinations were made at 
regular intervals to determine the 
floc characteristics. 


Results 


The results of the first series ot 
qxperiments are shown in Table 1. 
The optimum efficiencies were ob- 
tained on the 15th day of aeration. 
The Nitragen unit without additional 
phosphorus showed 97.6 per cent 
B.O.D. removal in 24 hours aeration. 
With additional phosphorus the 
B.O.D. removal of the Nitragen unit 
was increased to 98.5 per cent. The 
control unit with additional nitrogen 
and phosphorus had a B.O.D. re- 
moval efficiency of 99.4 per cent. 

Both Nitragen units produced 
sludge which appeared to be com- 
posed of a mixture of bacteria. The 
majority of bacteria appeared to be 

sotobacter, while other bacteria 
were similar in appearance to those 
normally found in activated sludge. 
Normal protozoan populations ex- 
isted in both units, 


Second Series 


Data on the second series of ex- 
periments are shown in Figs. 1, 2, 3, 
4, 5 and 6. The 24-hour effluent 
samples from the conventional units 
are plotted in Fig. 1, while the 
hourly samples taken on the 8th and 
16th days are plotted in Figs. 2 and 
3. The 24-hour effluent samples from 
the “super” units are plotted in Fig. 
4, and the hourly samples are 
plotted in Figs. 5 and 6. 

Table 1 


EFFLUENTS FROM ACTIVATED SLUDGE 
Units Treatinc Cirrus Wastes 


oe _ §.Day 8.0.0. 
7th ith 22nd 
Day Day Day 
136 40 260 


Unit Nutrients 





Nitragen -- 
Nitragen P 76 25 165 
Activated Sludge N+P 17 11 31 


These Units Receive Citrus Waste at 24-hour 
Intervals. 
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The Nitragen unit showed an effi- 
ciency of 99.9 per cent B.O.D. re- 
moval for the convention activated 
sludge system. This unit produced 
the clearest effluent and the most 
rapidly settling sludge of all the 
units tested. 

The Nitragen units in the “super” 
system did not fare as well. As the 
units became acclimated to the 
waste, there was a tendency for the 
types of bacteria to change. Instead 
of the Azotobacter predominating as 
in the conventional system, the 
Azotobacter in the “super” system 
gave way to filamentous organisms 
which were not as efficient in remov- 
ing the organic matter and did not 
settle easily. This condition pre- 
vented samples being taken between 
the seventh and 21st days of opera- 
tion. Changing from the use of 
canned citrus juice to peel bin liquor 
caused the equilibrium to shift back 
in favor of the Azotobacter. With 
peel bin liquor, the Nitragen unit 
produced a compact and easily set- 
tling floc similar to that of the con- 
ventional units. 

The control units with supplemen- 
tal nitrogen produced 99.9 per cent 
B.O.D. removal in the conventional 
system, The effluent was clear and 
free from color, as was the Nitragen 
unit. The sludge was typical of nor- 
mal activated sludge. 


The control units in the “super” 
process never approached the results 
attained by the control units of the 
conventional system. The sludge in 
the “super” units was predominately 


filamentous organisms resembling 
Sphaerotilus. The effluent was dark 
brown in color and contained con- 
siderable bacterial solids even after 
settling and filtration. The “super” 
units all foamed extensively after 
feeding, while the conventional units 
foamed only slightly after one hour 
of aeration. : 


Discussion of Results 


The production of activated 
sludge and the resultant stabilization 
of nitrogen-deficient citrus waste is 
proof of the nitrogen-fixing capacity 
of the sludge. Although no nitro- 
gen-fixing bacteria were isolated in 
this study, microscopic examinations 
of the sludge showed that the ma- 
jority of the bacteria had the appear- 
ance of Azsotobacter—which are the 
non-symbiotic nitrogen-fixing bac- 
teria found widely in nature. 


The fact that the Nitragen unit 
was capable of removing organic 
matter from solution just as rapidly 
as the control units, while maintain- 
ing approximately the same solids 
concentration, indicates that the ni- 
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trogen-fixing bacteria can fix nitro- 
gen from the atmosphere as rapidly 
as other bacteria can utilize chemical 
nitrogen in the normal activated 
sludge system. 


Supplemental Nitrogen 

Operation of the control unit in 
the conventional system demon- 
onstrated that if supplemental ni- 
trogen is added to citrus waste, a 
normal activated sludge can be 
formed, In 5 hours of aeration this 
sludge can remove 99 per cent of the 
B.O.D. from a waste having 1450 
ppm B.O.D. and 1100 ppm sus- 
pended solids. Unfortunately, the 
extreme lack of nitrogen in citrus 
cannery wastes makes the addition 
of chemical nitrogen an uneconom- 
ical solution to the waste disposal 
problem, 

“Super-activated” sludge is a 
process designed to treat small vol- 
umes of extremely strong organic 
wastes through the recirculation of 
large volumes of effluent and sludge. 
The recirculation of effluent is de- 
signed to lower the B.O.D. of the 
waste in the aeration tank to a point 
where it can be rapidly assimilated 
and to return a large concentration 
of hydrolytic enzymes. The high 
solids furnish a large supply of or- 
ganisms to rapidly stabilize the or- 
ganic matter. 

Although this process has been 
successful in pilot plant studies 
treating a highly toxic industrial 
waste where dilution was necessary 
to overcome the toxicity, it was not 
successful in the treatment of the 
non-toxic citrus waste. It was hoped 
that the “super-activated” sludge 
process might provide a means to 
treat concentrated wastes which 
could be handled separately. 


Nitrogen Fixation 


The Nitragen unit results were 
not compatible at all with those of 
the “super-activated” sludge system, 
But in this incompatability, it 1s pos- 
sible to see some of the problems 
that will be involved in the success- 
ful use of a nitrogen-fixation system. 
The recirculation of large quantities 
of effluent and sludge caused fila- 
mentous bacteria to rapidly predom- 
inate over the nitrogen-fixing bac- 
teria. A careful examination of the 
biochemistry of the nitrogen-fixing 
bacteria indicates a reasonable ex- 
planation of this phenomenon. 


The nitrogen-fixing bacteria are 
able to predominate in the system 
only because there is, for all prac- 
tical purposes, a complete deficit of 
nitrogen. If any nitrogen was avail- 
able, other bacteria would utilize the 


nitrogen for their metabolism and 
would at the same time remove the 
food needed by the nitrogen-fixers. 
But as the nitrogen-fixers grow, they 
fix only enough nitrogen to produce 
fresh protoplasm necessary for their 
new cells. 


As the system ages, there is a 
breaking down of,some of the nitro- 
gen-fixing bacterial cells as well as 
of other micro-organisms in the 
system. This breakdown of organ- 
isms results in a release of chemical 
nitrogen into the system. If the 
nitrogen-fixing bacteria are to con- 
tinue to predominate, the breakdown 
of old cells and the release of chem- 
ical nitrogen into solution must be 
held to a minimum. This can be 
accomplished in the conventional 
process by constantly wasting 
sludge and recycling only sufficient 
effluent to carry the return sludge. 


In the “super” unit, the old cells 
were retained in the system and most 
of the effluent with its chemical ni- 
trogen content was returned to the 
aeration unit daily. As a result, there 
was a gradual decline in the nitro- 
gen-fixers and an increase in the 
intermediate nitrogen users. 


The intermediate nitrogen users 
are organisms which predominate in 
the range between normal hetero- 
trophic bacteria and the nitrogen- 
fixing bacteria. These organisms in- 
clude certain filamentous bacteria, 
fungi and algae. 


The intermediate nitrogen users 
took-over the “super” Nitragen unit 
until the peel bin liquor was used 
as feed. The peel bin liquor con- 
tained certain oils and chemical sub- 
stances which were more readily 
available to the nitrogen-fixers than 
to the filamentous organisms. As a 
result, the biological population 
shifted back to the nitrogen fixers. 


Added Nitrogen 


It was readily apparent from 
operation of the control “super” 
unit that a suitable floc could not be 
maintained, even in the presence of 
ample nitrogen. The environmental 
conditions set up by this system also 
permitted the filamentous bacteria to 
predominate. The addition of the 
peel bin liquor did not stimulate the 
normal bacteria as it did the nitro- 
gen-fixing bacteria. 


The equilibrium between the fila- 
mentous forms and the normal ferms 
never shifted as far in favor of the 
filamentous bacteria in the control 
unit as it did in the Nitragen unit. 
Unfortunately, this study did not 
permit a complete investigation to 
be made as to the factors affecting 





the predominance of the various 
types of bacteria in these systems, 


Nitrogen-fixing Bacteria 
in Activated ge 

The use of nitrogen-fixing bac- 
teria in activated sludge systems is 
not new. In England, during World 
War II, studies were made by L. A. 
Allen’ using activated sludge prin- 
ciples to produce protein from nitro- 
gen-fixing bacteria. His studies in- 
dicated that this method was not 
practical for producing protein ma- 
terials. The present study has shown 
that nitrogen-fixing bacteria may 
provide an economical solution to 
disposing of citrus cannery wastes 
and other nitrogen-deficient wastes. 


CITRUS WASTE TREATMENT STUDIES 


The literature on nitrogen-fixing 
bacteria clearly indicates that con- 
siderable study is required before a 
nitrogen-fixing activated sludge sys- 
tem can be made to operate success- 
fully on a large scale. It will be only 
through a careful study of the nitro- 
gen-fixing bacteria, their biochemis- 
try, and the related factors, that the 
engineering considerations required 
for proper design of the disposal 
system can be evolved. 
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Los Angeles Installs 500,000th Water Meter 


The Los Angeles Department of 
Water and Power in 1952 celebrated 
its 50th anniversary as a municipally 
operated utility. On January 7th of 
this year another milestone was passed 
with the installation of its 500,000th 
water meter. 

Los Angeles thereby became the 
first city in the nation with a half 
million water meters in service. The 
nearest contender in number of water 
meters in service is Detroit with 3838,- 


919 meters, followed by Philadelphia 
with 329,464, Cleveland with 248,000. 
Of these cities, Los Angeles, Detroit 
and Cleveland are 100 per cent 
metered. 

Los Angeles’ first water meter was 
installed in 1889 but as late as 1902, 
when the water system passed from 
private to municipal ownership, there 
were only 319 meters on the system. 

Less than four years ago the 400,- 
000th water meter was installed in 
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Department in conducting these 


studies. 
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Los Angeles, and since that time more 
than 25,000 meters per year have been 
installed, an indication of the high 
population increase since 1950, 

The number of meters installed an- 
nually in Los Angeles reflects the 
traditional policy of pioneer city lead- 
ers who demonstrated foresight and 
long-range planning in conserving the 
water supply which has made possible 
Los Angeles’ growth. 

In the accompanying picture of the 
installation Geo. Read, retired former 
Supt. of Meters & Services who in- 
stalled the first meter under municipal 
ownership, is passing the 500,000th 
meter (Neptune No. 11,500,000) to 
Bob Luce, Water Service & Main 
Foreman. On the left is Burton S. 
Grant, Chief Engr. and Asst. Genl. 
Megtr. On the right is Samuel B. 
Morris, Genl. Mgr. and Chief Engr. 
with Mrs. H. B. Ross for whom the 
meter is being installed. 

a 
About Barthel: Harvard Athlete 
And Sanitary Engineer 

There is a graduate student at Har- 
vard University studying for his 
Ph.D. in sanitary engineering; his 
name is Josy Barthel, which is un- 
usual; and it is more unusual that he 
comes from Luxembourg, Belgium. 
But it is most unusual that he was the 
1952 winner of the 1,500 meter cham- 
pionship in Helsinki’s Olympic Sta- 
dium. 

Barthel stayed out of competition 
during 1953 because of an inflamed 
tendon, but he started to train again 
when he came to Harvard in Septem- 
ber of that year. Late in January, 
1954, he set a new record for the 
fastest indoor mile ever run in Boston. 
In New York, in February, Barthel 
came through with a fast finishing 
sprint to win the indoor mile race at 
the Millrose games meet in Madison 
Square Gardens. 
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Flotation and Sedimentation 


in Treating Wastes 


Comparing the use of these processes 
for removing suspended matter 


by A. A. KALINSKE, Director of Research and Development and R. R. EVANS, Manager, 
Waste Treatment Department, Infilco, Inc., Tucson, Arizona 


HE equipment most widely used 

to effect separation of solids from 
liquids (or liquids of different den- 
sities) depends on the force of 
gravity to provide the separation. 
The separation may occur due to 
settling of the material heavier than 
water or to flotation due to its bouy- 
ancy. Conventional clarifiers, set- 
tling basins, gravity oil separators, 
etc. are examples of such equipment. 

In order to assist in the speed of 
removal, artificial aids are used 
many times, either to increase the 
specific gravity so as to hasten 
settling, or to decrease the effective 
specific gravity so as to speed up 
the flotation process. The rate of 
settling can be increased by design- 
ing special equipment which will 
produce denser and larger precipi- 
tates, or by using various artificial 
weighting agents. Flotation can be 
greatly accelerated by attaching gas 
bubbles to the particles or droplets 
of foreign matter to be removed. 

It is the purpose of this paper to 
analyze and evaluate the applica- 
bility and limitations of the proc- 
esses of settling and flotation in the 
removal of suspended matter from 
liquid wastes. 


Clarification 
by Gravity Settling 


Extensive literature gives the 
general fluid dynamic theory relat- 
ing to the settling of particles in 
water, and also describes how this 
theory can be applied to the design 
of various shapes of settling basins. 
In brief, we know that basically the 
dimensions of any sedimentation 
basin will determine the settling ve- 
locity of the particles being re- 
moved. This settling velocity may be 
that of the individual particles, or of 
a suspension including the particles, 
depending on how concentrated the 
material is that we are removing, 
and the general hydraulic design of 
the clarification basin’, In any case, 
specific settling velocities can be de- 
termined readily by simple labora- 
tory tests. 

In circular or rectangular basins 
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(without using chemical treatment, 
flocculation or any other measure to 
densify the particles being re- 
moved), simple gravity settling is 
frequently all that is required to 
secure efficient and economical solid- 
liquid separation. In other instances 
there is an economy in first cost and 
an increase in removal efficiency if 
chemical treatment is used to coagu- 
late and agglomerate the suspended 
material so as to increase its settling 
rate. Sometimes in addition to the 
use of a standard aluminum or iron 
coagulant, it is advantageous to use 
a coagulant aid or weighting agent 
such as activated silica, clay or pul- 
verized limestone. It frequently is 
desirable, both from a first cost and 
treatment efficiency standpoint, to 
use a so-called solids-contact treat- 
ment unit, both to secure a heavier 
and more rapidly forming precipi- 
tate, and to take advantage of the 
better clarification possible by en- 
meshment of the finer particles in 
the slurry suspension of sludge 
blanket. 


Using Solids Contact Units 


An example of a solids-contact 
unit using a slurry suspension that 
has been widely used in the chemical 
treatment of waste waters is the 
Accelator, and its close relative, the 
Cyclator (Fig. 1). The latter has 
proved quite efficient in handling 
waste waters where the chemical 
treatment produces large volumes of 
slow settling precipitate. It provides 
the advantages of solids-contact and 
slurry circulation for densification 
of precipitates and improved clarifi- 
cation, and also of sludge thicken- 
ing, all in one unit. 

To indicate the use of the above 
type of equipment for treatment of 
oil-bearing wastes several examples 
might be cited’. Where such wastes 
contain a very high concentration of 


emulsified oil together with some 
free oil, it is desirable from an oper- 
ational and chemical economy stand- 
point, to provide a preliminary treat- 
ment and holding tank ; in that unit, 
a partial breaking of the emulsion 
can be accomplished with, for in- 
stance, iron sulfate. The oil released 
by emulsion-breaking, together with 
the free oil, can be skimmed off be- 
fore the waste is given its final 
treatment and polish. 

An example of such an installa- 
tion is a plane-washing waste treat- 
ment plant at an Air Force Base. 
At this plant the preliminary treat- 
ment tank serves also as an equaliza- 
tion basin; the variable and erratic 
nature of this waste makes it im- 
perative that equalization precede 
any treatment unit, no matter of 
what type. The preliminary skim- 
ming basin is followed by an Accela- 
tor in which the high oil content 
(several hundred ppm) is coagulated 
with iron sulfate and lime. The efflu- 
ent produced has an oil content of 
10-15 ppm, and is discharged into a 
small creek used for watering cattle. 
To increase the density of the oil- 
bearing floc in this case, limestone 
is added to the Accelator slurry. 

Other examples of similar treat- 
ment of oil-bearing wastes could be 
given, which involve the use of 
Accelators and Cyclators as the final 
treating units for wastes at refineries 
and at various metal-working plants. 
In general, it can be said that clari- 
fication in such treating units will 
produce a quality of effluent that 
can be exceeded only by filtration. 


Flotation from Air-charged 
Pressurized Flow 


Flotation means the process caus- 
ing particles or droplets of foreign 
matter in water to float by the at- 
tachment of minute air or gas 
bubbles to such particles or droplets. 
This process has been used in the 
metallurgical field for over a cen- 
tury, and has been developed into a 
fine art and science in that industry’. 

So far as the metallurgical appli- 
cation is concerned flotation is a 
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physiochemical process of ore con- 
centration; it utilizes the reactivity 
of the mineral surfaces for specific 
organic and inorganic compounds to 
form gas-adhesive coatings. The 
gas-adhesive coatings form on par- 
ticles of one mineral or group of 
minerals, and water-adhesive coat- 
ings form on the others. The gas- 
adhesive coating permits attachment 
of the particles to the ascending 
bubbles, which float them to the sur- 
face where they collect as a froth 
and are separated from the water- 
adhseive particles remaining in the 
liquid. The various so-called flota~ 
tion or frothing reagents are de- 
signed to (a) facilitate formation of 
the bubbles, and (b) selectively 
form gas-adhesive coatings on cer- 
tain minerals. 


Flotation in Metallurgy 


In the metallurgical field flotation 
usually is accomplished in so-called 
“cells,” each of which utilizes a 
high-speed impeller. The impeller 
disperses air put into the cell under 
pressure or air resulting from the 
suction action produced by the high- 
speed rotating impeller. This action 
draws in and breaks up the air into 
fine bubbles which rise up through 
the slurry, attaching themselves to 
the gas-adheive particles. The air 
could be introduced through porous 
diffusers, but experience has shown 
that in this application diffusers tend 
to clog rapidly. 

Some experimental work has been 
done utilizing the above described 
flotation scheme for treatment of 
sewage’, and also for clarification of 


turbid waters’. However, because of 
the high cost of the flotation re- 
agents, practical use of this treat- 
ment has been considered uneco- 
nomical. For instance, the cost of 
treating a million gallons of sewage 
or water may be of the order of $100 
to $300 when using a flotation re- 
agent. 


Flotation in the Pulp 
and Paper Industry 


Flotation has been in use for many 
years in the pulp and paper industry 
in recovering and concentrating 
fibers. The “Save-all” units em- 
ployed for this purpose usually 
operate on the principle of vacuum 
flotation. After the liquid being 
treated is saturated with air, it is 
subjected to a partial vacuum in the 
treating unit—thus causing some of 
the air to come out of solution in 
the form of microscopic bubbles 
which attach themselves to the fibers 
and float them to the surface, Usu- 
ally special reagents or glues are 
used to facilitate the air-bubble at- 
tachment. 

A manufacturer of sewage treat- 
ment equipment markets a flotation 
unit operating on this principle for 
removal of grease and other readily 
flotable material from sewage. With- 
out the use of a coagulant, about 50 
per cent of the suspended material 
may be removed from sewage in 
such units. 


Flotation in Treating 
Waste Waters 


During the past few years there 
has been promoted a somewhat dif- 
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ferent flotation scheme, one which 
requires relatively simple structures 
and is quite effective in floating most 
suspended matter without the use of 
expensive flotation reagents“, The 
general principle involved is treat- 
ment of a waste water by adding a 
coagulant (if necessary) and by 
pressurizing it with a. centrifugal 
pump; air is sucked in or forced in 
on the suction side of the pump. The 
mixture of liquid and air is thus 
pressurized to about 20 to 30 Ibs. per 
sq. in. pressure, and goes to a 
l-minute retention tank to allow the 
waste to become completely satu- 
rated with the air. A special air- 
release valve is installed on this air 
saturation tank, so that excess un- 
dissolved air can escape. Following 
the saturation tank, the waste goes 
to the flotation basin where the pres- 
surized liquid is discharged through 
a special valve to practically atmos- 
pheric pressure. The sudden release 
of pressure under high velocity con- 
ditions causes the dissolved air to 
come out of solution in the form of 
microscopic bubbles. The condition 
is quite similar to that observed 
when water discharged from a faucet 
into a glass appears to be milky, 
and when a suspension of minute 
bubbles rises slowly to the surface. 


In a flotation unit such as the 
Infilco Sediflotor (Fig. 2) the sus- 
pended material is floated to the sur- 
face and is skimmed off; any solids 
too heavy to float will settle and be 
moved into a sump by the bottom 
scrapers. If desired, a portion of the 
effluent can be recirculated and 
mixed with the raw waste; under 
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Fig. |—SEDIMENTATION unit. The Infilco Cyclator for waste clarification and sludge thickening. 
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Fig. 2—FLOTATION unit. The Infilco Sediflotor for solids removal by a combination of flotation and settling. 


some conditions this may increase 
suspended matter remov als. Rohlich* 
has recently reported on a series of 
laboratory studies using a small 
pilot flotation unit, in which various 
schemes of recirculation and pres- 
surization were employed when 
treating refinery wastes, 


Continuous Flotation Studies 


One important feature of this 
method of flotation is the sudden 
release of the waste at a relatively 
high velocity through a pressure- 
release valve. This step draws out 
the maximum amount of air from 
solution and prevents super-satura- 
tion. 

Attempts to make laboratory tests 
on batch samples of waste by first 
pressurizing the waste (by bubbling 
air under a pressure of 25 Ib. 
sq. in., into the waste held in a closed 
container) and then releasing the 
pressure, were not successful. Very 
little air would come out of solution 
under such conditions, indicating 
that the waste remained super-satu- 
rated. When the same sample after 
pressurization is discharged through 
a restriction (such as a throttled 
valve) the discharged waste becomes 
filled with microscopic bubbles. 

The same condition is readily 
demonstrated with clear water; in 
one case the water is relatively clear 
with only a few bubbles coming out 
of solution slowly, while in the sec- 
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ond case, the water turns white. This 
indicates that laboratory tests on 
waste samples cannot be made prop- 
erly on a batch basis, but rather 
should be treated on a continuous 
basis in an apparatus simulating the 
conditions of actual full-scale units. 
Flotation units for making small- 
scale tests of flotation treatment 
have been devised (Fig. 3). 


Flotation Rates 


The rising of particles (or of 
flocculated oil) with attached air 
bubbles in a flotation unit takes 
place at a rate several times greater 
than the settling rate of such par- 
ticles. Therefore, it is generally pos- 
sible to use much smaller basins for 
flotation than for gravity subsidence. 
Due to the higher velocities exiting 
and the shorter detention time, how- 
ever, it usually is not possible to 
secure as polished an effluent from a 
flotation unit. 

For example, in a pilot Sediflotor 
the wastes from a railroad yard 
(containing free and emulsified oils 
up to 5000 ppm) were treated at a 
flow rate that provided about 30 
minutes retention. Without chemical 
treatment the effluent contained 
about 400 ppm of oil, while with 
chemical treatment the effluent con- 
tained about 75 ppm of oil, Of 
course, by increasing the retention 
time and using more chemicals an 
even lower oil content could have 
been obtained. 


Settling and Flotation 
Compared 


Since the rising rate of material, 
floated by use of flotation from a 
pressurized flow, is several times 
greater than the settling rate of sim- 
ilar material, it is always possible to 
use a relatively small basin size in 
the flotation process as compared to 
a basin where particles sink. Over- 
flow rates of 2 to 4 gpm per sq. ft. 
of basin area can be used for the 
former, compared to overflow rates 
of % to 2 gpm per sq. ft. in basins 
where particles subside. Thus the 
first cost of flotation units may be 
appreciably less than that of sub- 
sidence units. 


Chemical and Power Costs 


The chemical cost for coagulation 
probably will be of the same order 
of magnitude. The power cost for 
the flotation process will, of course, 
be considerably greater, since all the 
waste has to be pressurized to about 
25 Ibs. per sq. in. The power cost 
must be considered carefully, since 
this capitalized cost may more than 
cover the cost of large settling 
basins and_ solids-contact units, 
which may produce a higher quality 
effluent. For instance, with power at 
2 cents per K.W.H., treating a flow 
of 1 mgd would cost about $7.00 or 
an annual power cost of over $2500. 

Treatment problems which should 








FLOTATION AND SEDIMENTATION IN TREATING WASTES 


not be handled in a flotation unit 
include those involving chemical 
precipitation where the chemical 
reactions are slow and where pro- 
longed contact with previously pre- 
cipitated solids is beneficial for com- 
plete reaction and absorption. It is 
not feasible to provide solids-contact 
in flotation units, and the retention 
times are much too short to make 
such contact worthwhile. Treatment 
problems of this type can best be 
handled in solids-contact clarifiers. 


Sludge Thickening 


A flotation unit will invariably 
produce a sludge considerably thicker 
than can be produced by gravity 
settling. In fact, the scum from the 
surface of a flotation unit frequently 
will be so thick as to be incapable 
of flowing. Flotation units of the 
type described can be used in many 
instances for thickening sludges 
from gravity settling units. For ex- 
ample, preliminary laboratory tests 
have indicated that a waste activated 
sludge which would not thicken any 
further by gravity settling in one 
hour, could be thickened to 50 per 
cent of its original volume by flota- 
tion in about 30 minutes. 


Since units of both the solids con- 
tact type and flotation type have 
been used quite extensively for treat- 
ment of paper and board mill “white 
waters,” a comparison might be 
made of the results obtained. Un- 
fortunately, we do not have data 
where both schemes were used on 
the same waste. A Cyclator installa- 
tion treating a board mill waste, 
which had a suspended solids con- 
tent of about 600 ppm, produced an 
effluent having about 40 ppm sus- 
pended solids. An Accelator treating 
a tissue mill waste reduced the sus- 
pended solids from about 250 ppm 
to less than 10 ppm. At a paper mill, 
a flotation unit using alum and glue 
as coagulants, reduced suspended 
solids from about 500 ppm to 50 
ppm. In general, white waters con- 
taining an appreciable amount of 
filter material, such as clay or cal- 
cium carbonate, should be treated in 
subsidence units if a high degree of 
solids removal is desired. 


Conclusions 


Whether any particular waste may 
be treated best by a simple gravity 
semdimentation unit, a solids-contact 
unit, or by a flotation process can 
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be decided only after an impartial 
laboratory study is made. The lab- 
oratory study will provide data on 
the settling characteristics of the 
sclids present or of the precipitates 
produced, and the efficiency of treat- 
ment possible with the various meth- 
ods of handling the problem of 
solids-liquid separation. In some 
cases, pilot plant studies will be 
necessary. Only then can such items 
as first cost, operating cost, and 
efficiency of treatment be deter- 
mined and evaluated, No one treat- 
ment method is superior to all others 
for solving all waste treatment prob- 
lems. 

The following generalizations can 
be made regarding the selection of 
settling or flotation methods for sep- 
arating solids from liquids in the 
treatment of waste waters: 
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1. Flotation permits use of a 
smaller basin than does gravity set- 
tling. 

2. In most cases a flotation unit 
will not produce as highly polished 
an effluent as will a gravity settling 
unit. 

3. The operating costs will be 
considerably greater for a flotation 
process, primarily because of the 
higher power costs. 

4. A thicker sludge can always be 
obtained from a flotation unit, than 
from a gravity settling. 

5. Where completeness of chem- 
ical reaction, density of precipitates 
and absorption of material being 
coagulated is aided by prolonged 
slurry contact, a flotation unit should 
not be used; a solids-contact unit is 
indicated for such treatment prob- 
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Signs of Water Progress For Street Excavations 


In Brighton, England, so many peo- 


workmen dig holes in streets that the 


up notices on the spot giving full de- 
tails of the operation. The department 
said notices will explain what is being 


ple stop, stare and ask questions when water department has decided to put done, why, how, and also the cost. 
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Improving Septic Tank Efficiency 
With a Gas-Deflection Baffle 


by E. ROBERT BAUMANN, Research Assoc. in Civil Eng. 
and HAROLD E. BABBITT, Professor of Sanitary Eng. 


University of Illinois, Urbana, Hi. 


ECENTLY an investigation of the 
operation of six smali septic tanks 
was completed at the University of 
Illinois in cooperation with the Armco 
Steel Corporation. The results of this 
study have been published in a bulle- 
tin of the Engineering Experiment 
Station.* 

The investigation was made using 
six steel septic tanks having capacities 
between 300 and 1800 gallons. Two 
of the tanks were of the usual cylin- 
drical type, with baffled inlets and 
outlets; two were rectangular tanks, 
one with two and the other with three 
compartments; and two were small 
tanks using the Imhoff-tank principle. 

The tanks were operated continu- 
ously in two series of tests over a 
period of more than two years. Raw 
domestic sewage from a Champaign- 
Urbana interceptor sewer was fed to 
the six tanks at the rates required to 
provide the same theoretical detention 
time in each tank. 

The performances of the tanks 
have led to the conclusion that a septic 
tank provided with a simple gas- 
deflection baffle, installed at the out- 
let of the tank, will offer both the 
advantages of a standard septic tank 
and those of a tank having Imhoff- 
type baffles. 


Standard Septic Tank 
in Operation 
The details of a “standard,” cylin- 
drical septic tank having a capacity of 
about 500 gallons are shown in Fig. 
1. Note particularly the manner in 
which baffles are placed. In _nor- 
mal operation, the incoming sewage is 
deflected downward by the influent 
baffle. This serves two purposes: 
1. It prevents short circuiting of the 
sewage directly across the top of the 
tank, and 
2. It mixes the incoming sewage 
with the more biologically active 
sewage and sludge in the tank. 


The period of retention in the tank 
permits settleable solids to fall to the 
bottom, where they are reduced by 

“*Baumann, E. R. and H. E. Babbitt, “An 
Investigation of the Performance of Six Small 
Septic Tanks,” University of Illinois Engi- 
neering Experiment Station, Bulletin Series 
No. 409, 1953 
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anaerobic digestion. The gases which 
are given off during digestion rise 
through the sewage, carrying upward 
toward the surface numerous par- 
ticles of digested, partially digested, 
and undigested sludge—together with 
their accompanying bacterial flora. 
Ths action serves to “seed” the sew- 
age and improves the action of the 
tank in reducing the B.O.D., sus- 
pended solids, and the turbidity of the 
tank effluent. 

When sewage enters a septic tank, 
an equal volume of liquid is dis- 


charged from the tank. The effluent 
baffle prevents scum which forms on 
the surface of the tank, from being 
carried into the effluent pipe. Since 
the contents of the tank are continu- 
ously disturbed by rising gases, some 
settleable solids always are carried 
off with the effluent when the tank 
discharges. 

During the spring and fall seasons, 
septic tanks often are observed to 
“unload” a large amount of settleable 
solids ; these are put into suspension 
in the tank by an overturning of the 
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Fig. I—STANDARD cylindrical septic tank. Nominal capacity is 490 gallons. 
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tank contents. During septic tank 
unloading, the concentration of solids 
in the tank effluent may be many hun- 
dreds of times higher than the con- 
centration of solids in the sewage 
normally entering the tank. 


Public health authorities are inter- 
ested in the operation of septic tanks, 
both to protect public health and to 
prevent stream pollution. The septic 
tank owner, on the other hand, gen- 
erally is most interested in securing 
trouble-free operation; he has little 
concern regarding the effectiveness of 
his septic tank in treating sewage. 


Normally, the trouble which most 
frequently plagues the septic tank 
owner is the backing yp of sewage in 
the septic tank, a condition generally 
caused by clogging of the tile or un- 
derdrain field. In most cases, the clog- 
ging results from one or a combina- 
tion of reasons: normal carryover of 
settleable and suspended solids from 
the tank, carryover of settleable and 
suspended solids from the tank dur- 
ing periods of unloading, and carry- 


over of solids during periods of poor 
biological activity in the tank due to 
overloading. 


Any device which might be added 
at small cost to a standard septic tank 
to prevent solids carryover would be 
of benefit both to the septic tank 
owner and to public health authori- 
ties. Such a device has been de- 
veloped. 


Proposed Revision of 
Septic Tank Design 


A standard cylindrical septic tank 
equipped with a new type of gas- 
deflection baffle is shown in Fig. 2. 
The baffle is referred to as the Hamil- 
ton baffle, since the idea was sug- 
gested by R. E. Hamilton, Research 
Graduate Assistant at the University 
of Illinois. 

In equipping a standard septic tank 
with the Hamilton baffle, two changes 
in tank construction are required: 


1. The volume of sewage enclosed 
between the effluent scum baffle and 
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Fig. 2—PROPOSED gas-deflection baffle in standard cylindrical septic tank. 
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the tank outer wall is increased to a 
minimum of about 12 to 15 gallons. 
(See location designated X in 
Fig. 2). 

2. A gas-deflection baffle is installed 
below the scum baffle. It should 
prevent the gases rising from digest- 
ing material from entering the area 
inside the scum baffle. The gas-de- 
flection baffle should be sloped suf- 
ficiently on its upper side to enable 
settling solids to fall to the lower 
part of the tank. 


Overflow Protection 


The minimum volume between the 
effluent scum baffle and the tank wall 
should be sufficiently large so that no 
settleable solids will be discharged 
from the tank. This volume should, 
therefore, be greater than the volume 
of any reasonable flow which may 
enter the tank as a “slug.” A mo- 
mentarily heavy flow from a single- 
family dwelling might result from the 
discharge of a water closet, a bath 
tub, or a laundry tray, and should not 
exceed 15 to 20 gallons. Hence, the 
minimum volume suggested for pro- 
tection against gas disturbance (12 to 
15 gallons) will function so that, in 
most cases, the sewage discharged 
from the tank will contain a minimum 
of settleable solids. 

The Hamilton gas-deflection baffle 
will prevent rising gases from enter- 
ing the area between the baffle and the 
tank wall. Some of the tank contents, 
carrying settable solids in suspension, 
will normally be carried into the pro- 
tected volume each time sewage enters 
and is discharged from the tank. 
Since the discharge is not continuous 
and seldom will exceed 15 gallons at 
one time, the settleable solids carried 
into the protected volume will have 
time to settle out before that sewage 
is again discharged. 

The baffle will at all times protect 
the volume of sewage behind the 
baffle from disturbance by rising gas 
bubbles. 

A septic tank equipped with this 
Hamilton gas-deflection baffle may 
provide the following advantages over 
the standard tank: 

1. Normal settleable solids in the 

tank effluent should be reduced ap- 
preciably, 

2. Tank unloading should be pre- 
vented, and 

3. The life of the underground tile 
field into which the effluent is dis- 
charged should be increased. 


Type of Septic Tank 
and Treatment Efficiency 
In order to evaluate the effect of 


Hamilton gas-deflection baffles on the 
performance of septic tanks, six small 
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septic tanks were operated at the 
University of Illinois. The following 
types of tanks were studied, each hav- 
ing a retention period of about 27 
hours : 

Tank No. Capacity 


1 490 gallons 


~ Type 


Standard cylindrical tank, 

baffled inlet and outlet. — 

Imhoff-type tank. Volume in 
‘ -th: chamber 





2 750 gallons 


" ==50.0% of total 
500 gallons 


and the tank equipped with the 
Hamilton gas-deflection baffle pro- 
vided the best removal of settleable 
solids and suspended solids. The 
average settleable solids in the effluent 
from the six tanks were as follows: 


LRA Settleable % Reduction 
solids from 
mi/liter 


. 0.45 
0.07 


0.83 
“09 


Tank 
raw sewage 





1. Std. scum baffles... 
. Hamilton & Imhoff... 
. Hamilton & Imhoff... 
. Std. scum baffles... 

. Hamilton baffle 
Std. scum baffles... 1.79 
(Raw sewage influent) 





Imhoff-type tank. Volume in 
a. Flow-through chamb 
= 22.5% of total 
esion chamber 

% of 


b. Di 


One-compartment, rectangu- 
lar tank with inlet and out- 
let baffles. 
Three-compartment _rectan- 
gular tank, with gas-baffie 
protected outlet, scum baffle 
and no inlet baffle. 
Standard cylindrical tank 
with inlet and outlet baffles. 


810 gallons 


1080 gallons 


300 gallons 


Three of the tanks, numbers 2, 3, 
and 5, were equipped with gas-deflec- 
tion or Hamilton baffles. Three of the 
tanks, numbers 1, 4, and 6 were 
equipped only with the usual scum 
baffle. 


Operating Results 


The tanks were operated in a sim- 
ilar manner for a period of six 
months, with the following results: 

1. The Imhoff-type septic tanks 





The gas-protected effluents, there- 
fore, contained about one-fifth the 
amount of settleable solids present in 
the effluent of the standard cylindri- 
cal tank, No. 1. 

2. The ordinary septic tanks, util- 
izing disturbed digesting solids for 
seeding, provided the best reduction 
in the organic polluting load of the 
tank effluent as measured by the 
B.O.D. and turbidity. 

3. The No. 5 tank equipped with 
the gas-deflection baffle (similar to 
that proposed for use on the standard 
cylindrical septic tank), provided a 
degree of treatment that nearly dupli- 
cated the best performance of the 
other tanks. For example, tank No. 5: 
a. Produced an effluent containing 

settleable solids as low in concentra- 
tion as that of the Imhoff-type tanks. 


Pilot Plant in Operation Producing Vitamin B-12 
from Milorganite 


The Milwaukee Sewerage Commis- 
sion and the Vern E. Alden Company, 
Engineers, Chicago, entered into an 
agreement last June to go into the 
vitamin business. The Chicago engi- 
neering firm has completed the con- 
struction of its pilot plant and is now 
continuously producing quantities of 
Vitamin B-12 concentrates. Pilot plant 
operations have included redrying of 
the Milorganite after the extraction 
operations. The Milorganite is re- 
ported to retain its value as a high 
grade fertilizer material. 

The pilot plant operations have 
given very gratifying results confirm- 
ing the suitability and validity of the 
patented process developed by the 
Commission’s research consultants for 
extraction of the valuable vitamin 
concentrates from Milorganite. The 
pilot plant in the Chicago area has 
been erected and operated during the 
past six months to extract the Vitamin 
B-12 on a small scale at a cost of over 
$30,000. The Commission has already 
supplied the pilot plant with more than 
60 tons of Milorganite for these proc- 
essing tests. 
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Sufficient spray-dried Vitamin B-12 
concentrate has now been produced 
at the pilot test plant and the Alden 
Company has furnished samples to 
potential users. If the market for this 
high quality premium product is 
proved to be adequate, according to 
the contract agreement with the Com- 
mission, the Company will go ahead 
with the construction of a $1,000,000 
plant for the production of B-12 con- 
centrate at the Sewerage Treatment 
site on Jones Island. 

The Milwaukee plant, producing 
about 70,000 tons of Milorganite an- 
nually, could yield about 140 kilo- 
grams of pure Vitamin B-12 activity 
each year, which is equivalent to 308 
pounds of the pure vitamin per year. 
The Vitamin B-12 concentrate that 
would be produced in the commercial 
plant contains only about 20 milli- 
grams of Vitamin B-12 activity per 
pound. Thus the annual production of 
the Vitamin’ B-12 concentrate powder 
in the commercial plant could amount 
to as much as 7,000,000 pounds per 
year. However, the entire production 
of Milorganite might not be processed 
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b. Produced an effluent whose sus- 
pended solids content and turbidity 
content were the lowest of all the 
tank effluents. This result indicated 
that the combination of seeding 
(with disturbed digesting solids) 
and the gas-trapped effluent chamber 
aided materially in reducing the or- 
ganic polluting load of the effluent. 

4. The Imhoff-type tanks and the 
gas-deflection-baffle equipped tank did 
not unload during the tests. The other 
tanks were observed to unload for 
periods varying from four days to 
two weeks. 


Conclusions 

Modification of the standard cylin- 
drical septic tank, by the addititon of 
a simple Hamilton gas-deflection baf- 
fle at the outlet, may be expected to 
provide the following advantages over 
the standard tanks now in use: 


1. The normal carryover of set- 
tleable solids in the effluent should be 
reduced to not more than one-fifth 
the amount in a similar tank not in- 
cluding the gas-deflection baffle. 

2. Tank unloading will be pre- 
vented. 

3. The effectiveness of the tank in 
reducing suspended solids, turbidity, 
and B.O.D. in the effluent should be 
increased slightly. 


for the recovery of Vitamin B-12 
concentrate: only a sufficient amount 
would be processed to meet the re- 
quirements of the current market for 
this material. 

Conveyor belts are planned for de- 
touring the finished Milorganite fer- 
tilizer to the adjacent extraction plant 
where it would be moistened with 
water to prepare it for the continuous 
extraction process. This process is 
similar to the making of drip coffee. 
except that the spent coffee grounds 
(equivalent to the extracted Milor- 
ganite) are washed many times by 
constantly weaker solutions of extract 
in order that all of the valuable ma- 
terial will be removed before the Mil- 
organite would be redried. The extract 
solution from the continuous extrac- 
tion process is evaporated in vacuun, 
concentrators, using steam to produce 
a molasses-like syrup of the Vitamin 
B-12 concentrate. This syrup is con 
verted to a powder much like instant 
coffee or powdered milk in a spray 
dryer. 





Know Anybody Like This? 
Some people are like blotters ; they 
soak it all in—but, get it all back- 
wards. 
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The Detergent Situation 


With comment on a new sewage treatment works 
and a new report on water and sewage 


by JOHN FINCH, Manager, Sewage Disposal Department 


Rotherham, England 


COMMITTEE on_ Synthetic 

Detergents has been set up by the 
Ministry of Housing and Local Gov- 
ernment, under the Chairmanship of 
Sir Harry Jephcott, chairman and 
managing director of the Glaxo Lab- 
oratories. The influence of this com- 
mittee will be felt in the sewage treat- 
ment field. 


Synthetic Detergents Committee 


Membership of the committee com- 
prises representatives from the de- 
tergent manufacturing industry; de- 
tergents-using industries; various 
government departments including 
those covering public health, water 
pollution research, and fisheries ; vari- 
ous non-technical officials; and last, 
but by no means least, one lone sew- 
age treatment officer in the person of 
C. B. Townend of West Middlesex! 

The work of the Committee, as in- 
dicated by the make-up of the mem- 
bership, will be all-embracing in its 
ramifications and will conform to the 
terms of organization which are: 

To examine and report 
on the effects of the increasing use 


of synthetic detergents and to make 
any recommendations that may 
seem desirable with particular ref- 
erence to the functioning of the 
public health services ..... 4 


Sewage Treatment Field 
Lacks Representation 


The make-up of the Committee has 
come in for a fair amount of criticism 
since its inception, and the Ministry 
which appointed the members of the 
Committee has come in for even more 
criticism. It is thought in certain 
quarters of the sewage treatment field 
that, as most other public health serv- 
ices will be directly or indirectly af- 
fected by the reactions of sewage 
treatment processes to the general use 
of detergents, far greater represen- 
tation from the sewage treatment field 
should have been made by the Minis- 
try. This is not an unreasonable 
point of view, and it may be that other 
sewage treatment technicians will be 
appointed to the Committee in the 
course of time. 

In the meantime, the Committee 
has circularized a selected list of 


Table 1 


sewage treatment authorities and, 
through the medium of a question- 
naire, has cross-examined them on 
the matter of detergents and deter- 
gent treatment at the sewage plant. 
Each authority has been asked to 
supply to the Committee with a com- 
plete story in facts and figures of its 
sewage treatment activities beginning 
in 1948, the year in which the ob- 
servations of the effects of detergents 
on sewage treatment processes first 
were noticed. Many authorities have 
records of the rise in detergent con- 
centration in the raw sewage from 
1948 onwards; when correlated with 
other data of plant performance, 
these data may lead to important and 
far-reaching conclusions. 


Detergent Concentration Data 


Strangely enough—and this applies 
in the U. S. as well as in Great Brit- 
ain—very little is heard about actual 
detergent concentrations in raw sew- 
age, settled sewage, etc. References 
of a qualitative nature are legion but 
references of a quantitative nature 
very rare indeed. Whether this is due 


Resutts or ANALYSIS OF SAMPLES TAKEN AT Pertops or One Hour 9 a.m. To 9 p.m. 10/6/53. 


Romanby-Brompton Sewage Works, Northallerton R.D.C. 


Solids i in . suspension (dried « at “10S °C. ).. 


Chlorides (in terms of aie chloride) 
Ammonia-nitrogen, from free & saline ammonia 


Raw 
Dairy 
juent 


Raw 
Sewage Dairy 


Effluent 


Sewage 


Settled Settled Primary Primary Stmers 
Filter Filter 
influent Effluent Effluent influent 


Second- sayy Second- 


ary 
Clarifier Filter ‘filer, oie Clarther 





Parts per Million Except pH Value 





Albumirtioid —— (Wanklyn) . 
Ni nitrogen from nitrates._....... 
os shesebedl in 4 hours from N/80 permanganate at 80°F. (Total)__ 29.5 
Oxygen absorbed in 4 hours from N/80 permanganate at 80°F. - (Piltrate) 7 : 
Dissolved oxygen absorbed in 5 ease at 65°F. ba 

pH value - . 


Analysis carried out by the Chief Inspector’ 8 Dept. of the Yorkshire Ouse River B Board. 
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to lack of faith in the analytical meth- 
ods or to other reasons is debatable, 
but what is quite certain is the dearth 
of analytical data. 


However, it would appear that in 
some of the industrial areas of Great 
Britain, where grime is Public Enemy 
No. 1, and the combatting of the 
enemy in the home is a full time job, 
detergents are being strongly ex- 
ploited by the manufacturers. The 
domestic uses can be referred to as 
very fertile ground ; in some instances 
the concentration of detergent in the 
raw sewage, expressed in terms of 
Teepol (sodium alkyl sulphate) which 
contains some 20 percent of active 
material, has risen from zero before 
1948 to 50 ppm in 1953! In these 
instances, the per capita flow of sew- 
age is of the order of 25-30 gal. per 
day, the B.O.D. of the raw sewage 
being about 500 ppm, constituting a 
“strong” sewage in every sense of the 
word. 


Mr. Clarence Lumb, of the Halifax 
Sewage Department, one of the work- 
ers who first brought the detergent 
problem to prominent notice (and in 
many quarters considered an unfortu- 
nate omission from the Detergents 
Committee) has recently published 
experimental data on the effects of 
certain synthetic detergents on the 
biological oxidation of sewage. His 
contribution is confined to a particu- 
lar phase of the subject on which 
available knowledge is scanty, and 
refers to the effects of small con- 
centrations of certain detergents on 
the purification of settled sewage by 
the percolating filter and by the acti- 
vated sludge process. 


In his conclusions, Lumb states that 
his results indicate the efficiency of 
these processes is adversely influ- 
enced by small concentrations of de- 
tergents of the alkyl-aryl-sulphonate 
and non-ionic types. The inhibitory 
effects of mixtures of the two deter- 
gents corresponds to the sum of the 
effect of detergents ascertained sing- 
ly. Increased treatment plant capa- 
ity could largely offset the effects of 
moderate concentrations (in the case 
of percolating filters), but not that of 
high concentrations (in the case of 
activated sludge). The activated sludge 
process was found to be permanently 
inactivated to some extent by the 
alkyl-aryl-sulphonate. The deteriora- 
tion of treatment efficiency caused by 
these detergents becomes significant 
when their concentration reaches 
about 10 ppm in settled sewage and 
increases sharply above this level. 
This concentration in settled sewage 
corresponds to approximately 20 ppm 
total concentration of all detergents 
in raw sewage ; concentrations, of this 
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DETERGENT FROTHING at the Mogden activated sludge plant in England 


order are imminent in many cases, 
and would be widespread with the 
envisaged material increase in de- 
tergent consumption. 

It is rather interesting to note that 
the two types of detergent used in Mr. 
Lumb’s investigations do not exhibit 
a B.O.D. value, but do show an oxy- 
gen absorbed value (acid permangan- 
ate text). In Great Britain, of course, 
the B.O.D. test is not as highly re- 
garded as a measure of load on a 
sewage treatment plant, as is the case 
in the United States; but is con- 
sidered more useful as an indication 
of the character of the effluent from 
the sewage treatment plant. 

Particularly is this the case in cer- 
tain industrial areas where the B.O.D. 
value of a raw sewage may be quite 
low but the oxygen absorbed value 
quite high; these characteristics con- 
stitute a strong sewage difficult to 
treat, the B.O.D. figure being quite 
misleading as a basis of strength or 
load. Mr. Lumb has accordingly in- 
cluded the oxygen absorbed value due 
to the detergent as part of the load 
on his experimental plant. 


Alternating-Double Filtration 
Plant at Northallerton 


A new sewage treatment plant has 
recently started operation in the 
Brompton and Romanby districts of 
the old town of Northallerton in 
North Yorkshire, and the opportunity 
was afforded to interested sewage 
treatment plants operating and design 
personnel to inspect the plant. 

Much interest was shown in the 
installation primarily because it in- 
volves an alternating-double-filtration 


scheme in a district in which there is 
no other similar type of plant, and 
because it handles a milk waste in 
addition to the normal domestic sew- 
age load. 

The old village of Romanby with 
its village green, separated from the 
town of Northallerton by the railway 
at the turn of this century, was 
sewered some fifty years ago, the 
sewage being conveyed to a piece of 
land adjoining the River Wiske. 
After World War I, what was orig- 
inally a loading dock for the milk col- 
lected in this essentially dairying 
area, was developed into dried milk 
factory. It is not surprising there- 
fore that land disposal proved totally 
incapable of giving any practical 
treatment to the sewage-milk waste 
mixture, and that conditions in the 
little River Wiske became very bad. 
At Brompton, sewage was treated in 
septic tanks and the effluent was dis- 
charged directly into the stream. 


Secondary Treatment Plant 
for Two Communities 


Subsequent to World War II, sew- 
age treatment works were designed 
to treat sewage from the two drainage 
areas, the method of treatment se- 
lected being separate preliminary 
treatment for the milk waste and 
alternating - double - filtration of the 
mixed milk waste and settled do- 
mestic sewage. 

The design was based on the treat- 
ment of the sewage from a population 
of 2,400 persons and an ultimate 
population of 3,750; also included 
was the 30,000 gal. per day of milk 
wastes; and the mixed wastes were 
diluted with about 53,000 gal. per 





day of infiltration water. In all, ap- 
proximately 175,000 gal. per day will 
be received for treatment at the sew- 
age plant. 

The completed plant consists of 
three horizontal flow (manually de- 
sludged) primary settling tanks hav- 
ing a total capacity of 94,500 gal., or 
approx. 15.5 hours detention at dry 
weather flow ; two fill-and-draw set- 
tling tanks for the milk wastes having 
a capacity of 25,000 gallons (tanks 
to be used alternately). The two 
percolating filters contain 2,735 cubic 
yards of material, equivalent to apply- 
ing 65 gal. per cubic yard per day per 
filter on the ultimate flow basis, or 
130 gal, with alternations. There are 
two primary humus tanks, manually 
desludged, having a capacity of 30,000 
gal., providing about four hours de- 
tention at ultimate flow, and two sec- 
ondary humus tanks of similar size. 


Analyses of the sewage and the 
various effluents are available. It is 
very apparent that the sewage is ex- 
tremely weak, especially for British 
sewage. The sewage and milk wastes 
do not together provide anything like 
a full load for this little plant. 


New Report on 
Water and Sewage 


A report on “Water Supply and 


REPORT FROM ABROAD 


Sewage Disposal” was recently pub- 
lished by the Organization for Euro- 
pean Economic Co-operation and is 
based on the work of the Technical 
Assistance Mission which visited the 
United States. The report has been 
received in this country with very 
great interest, by those people who 
were sufficiently fortunate to happen 
upon the information that such a 
report existed, and has caused quite 
a bit of cogitation and chin-scratch- 
ing. 

The fact that our own Col. F. G. 
Hill, the Adviser on Sewerage and 
Sewage Disposal to the Ministry of 
Housing and Local Government, was 
chairman of the body of experts 
which dealt with the sewage treat- 
ment angle, and that Dr. Arthur Key 
of the same Ministry was another 
member of the panel, must of course 
add color to some of the observations 
made by the panel, especially so far 
as British readers are concerned. 

The cogitation and chin-scratching 
factor is introduced because of the 
fact that any local authority in Eng- 
land wishing to go forward with a 
sewage treatment scheme must of 
necessity proceed to the Ministry of 
Housing & Local Government for 
approval of that scheme. In conse- 
quence, any indication of the direction 
of a trend coming from a body of 


Use of Plastic Pipe Expanding at Rapid Pace 


A predicted sales volume for 1953, amounting to $20,000,000 
compares with but $500,000 in 1948. 


The manufacture of pipe from 
plastics is expanding rapidly into a 
really important industry. 

The use of plastic pipe was a war- 
borne development, when plastics 
were used as a substitute for hard to 
get metallic pipes. With this begin- 
ning the production and use of plastic 
pipe and tubing has been one of the 
most spectacular post-war develop- 
ments. 

Just recently a cross-country oil line 
of 3 inch plastic pipe operating under 
90 psi pressure was completed. This 
first experimental line is 9 miles long 
and such use of plastic pipe is ex- 
pected to prove the solution of the 
costly corrosion problem of cross- 
country oil and gas lines. It is its 
resistance to corrosion, its flexibil- 
ity, and its light weight that makes 
plastic pipe of marked interest, even 
though at this stage of production the 
pipe costs about twice as much as steel 
pipe of like diameter. An offsetting 
advantage is the fact that because of 


its smooth surfaces, a plastic line is 
reported to have a capacity 30% 
greater than steel pipe of like diam- 
eter. 

The chief weakness of plastic pipe 
to date is its inability to withstand 
more than moderate pressures. The 
plastic pipe producers, fully cognizant 
of this weakness, are searching for 
methods of reinforcing plastics with 
some fibrous materials such as glass 
fibers, nylon, etc. 

Farmers have been among the 
largest users of plastic pipe for water 
lines. Other important uses have been 
as well casings and as drainage lines 
for oil field brines and acid mine 
waters. In the water works field it is 
being used experimentally as customer 
service lines. 

Plastics used in pipe production are 
made by large chemical companies. 
The most popular plastic has been the 
polyethylene plastics produced by the 
Dupont Co. and Union Carbon & 
Carbide Corp. Polyvinyl Chloride 
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experts including gentlemen of the 
calibre of the two in question, oc- 
casions the very greatest deliberation 
on the part of a would-be designer of 
a new scheme. 

It is a very great pity that this 
report has not received considerably 
more publicity in view of one or two 
very contentious ‘observations con- 
tained in it. Possibly the one that 
will cause the most disturbance is that 
which reads: 

in view of the undoubted 
success achieved by surface aera- 
tion in activated sludge plants 

we are drawn to the conclusion that 

the value of fine bubble diffusion 

has been much overstressed. 

In support of this conclusion men- 

tion may be made of the good re- 

sults achieved with diffuser pipes 
pierced with %4-in. holes, and with 
some jet aerators elsewhere 

There are many considered state- 
ments in the report, which runs to 
150 pages, but to my mind this is the 
most outstanding. It also is one that 
may eventually have the greatest in- 
fluence on a process of treatment 
which has been literally suffering 
from suffocation for some consider- 
able time as a result of the antics of 
the conventional diffusers. 

This matter will be discussed in 
more detail in the next installment. 


and Tenite is produced by Tenn. East- 
man Co., a division of Eastman 
Kodak Co. 

Of interest is the fact that some 
steel pipe producers are now experi- 
menting with plastic pipe production 
and the production of plastic jacketed 





“CMON UP BILL, WE SHOULDA BROUGHT 
A WRENCH IN THE FIRST PLACE.” 
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Let’s Push Sewage Research 


An Open Letter from One Sewage Works Man to Another 


Dear Bill: 

A few menths ago, in Water & Sewage Works, I read 
a letter to you from “Ed” on the subject of “Research 
and Experimentation in Water Works Problems.” Now 
I know that you are also superintendent of sewage treat- 
ment as well as of your water works, and I'd like to put 
in my two cents worth about sewage research—or, rather, 
the lack of it. 

You know the Sewage Works Federation is promoting 
a research program. I understand that Executive Secre- 
tary Wisely has been authorized to employ a new assistant 
who will take over administrative detail, thus permitting 
Mr. Wisely time to promote and direct Federation activi- 
ties along research lines. 

On this subject of research I like to remember Charles 
Kettering’s remark, “ ‘Research’ is a high-hat word that 
scares a lot of people. It needn't. It is rather simple. 
Essentially it is nothing but a state of mind—a friendly, 
welcoming attitude toward change. Going out to look 
for change instead of waiting for it to come. Research 
for practical men is an effort to do things better and not 
to be caught asleep at the switch = 


Something You and | Can Do 

There are, as you well know, two kinds of research: 
fundamental and practical. Basic (fundamental) re- 
search is something the universities and governmental 
agencies must carry on; you and I don’t have the facili- 
ties, the time or the funds. However, when it comes to 
practical research (or as Kettering said, “The effort to 
do a thing better’) that is something you and I can do. 
In the realm of practical research there are two roads to 
follow. Both lead to practical and useful results. The 
first of these is “plant studies” and the second “laboratory 
investigations.” In your city, with good laboratory facili- 
ties and several chemists you can follow both paths, but 
in my smaller plant with limited staff I'll stick to plant 
studies, although I am going tb think and talk to others 
about laboratory experimentation whenever I can. 

In the realm of plant studies even the collection of 
good operating records leads to improved operation and 
any work expended to collect data on sewage strength, 
characteristics, or idiosyncrasy of treatment is practical 
research in essence, for it may lead to “doing things 
better.” 


For Example 

Records collected on power costs for pumping versus 
the solid’s concentration of sewage sludge may indicate 
that it is worthwhile to seek a means of concentrating 
the sludge to reduce its water content. I know a fellow 
who made chlorine demand studies of his sewage through- 
out the day and was able to develop a dosage chart that 
saved him nearly 20 per cent on his city’s chlorine bill. 
He is the same fellow who made a study of industrial 
wastes and developed a rate formula for charging in- 
dustries for treatment of concentrations above normal. 
The returns almost paid for the yearly cost of oper- 
ating his routine laboratory. 

In the small plant, analysis of sludge coupled with a 
sales promotion campaign may help dispose of the sludge 
at reduced cost if not actually at a profit. In plants 
practicing mechanical sludge dewatering, studies to de- 
termine proper dosages of conditioning chemicals will 
often save far more than the cost of the chemist who 


makes the study. Where sewage is pumped, studies of 
flow, both dry weather and storm flow, may indicate 
pumping programs that would save power costs. 

read somewhere that Milwaukee was developing 
vitamin B-12 from activated sludge. That’s fine, but we 
all know that any formula of sludge contains many trace 
elements that should be returned to the soil. What we 
need is some research on how to get these trace elements 
back where they came from, without costing a small 
fortune. 


In the field of laboratory studies to which universities, 
large plant laboratories like yours and maybe even my 
small one can contribute, are improvements in laboratory 
tests such as settleable solids, volatile matter, volatile 
acids, chemical oxygen demand and improvements in sam- 
pling techniques. 


Some Questions Needing Answers 

Other questions that come to mind are: 
1. Can treated sewage effluents be safely used for recharging 
dwindling ground water supplies? 
2. Can sedimentation tank design be improved to increase sus- 
pended solid removal above the maximums now obtained? 


3. Can flocculation by air be used to increase removal of suspended 
solids in subsequent sedimentation and at the same time reduce the 
.O.D.? 


4. Can the use of tonnage oxygen for biological oxidation com- 
pete with other secondary treatment processes? 


5. Does chemical treatment with flocculation offer a future for 
competition with partial secondary treatment? 
6. Can activated silica be used to aid flocculation and improve 
sedimentation ? 
7. Is the use of water softening sludge for sewage treatment 
feasible? 
8. Can upflow clarifiers be developed to eliminate problems of 
septic sludge? 
9. Can controlled sludge digestion using special strains of bacteria 
be developed to reduce digestion time and produce certain desired 
by-products ? 
10. Can the gases now produced in sludge digestion be used as the 
raw materials for creating synthetic chemical compounds ? 
11. Are enzymes and enzymatic substances capable of producing 
better and faster reactions and beneficial effects in sewage works? 
Speaking of research, I remember a Purdue professor 
who said that, “Research is making intelligent mistakes 
and profiting by them.” But as Kettering once said, “Un- 
intelligent motion is far more important than intelligent 
standing still.” And I remember hearing an editor, talking 
before a section of a sewage treatment association, who 
said, “It isn’t only the immediate result of your work that 
pays off, but there are other dividends such as: Respect 
and gratitude of the profession, increased professional 
standing for the plant and the personnel, better operation, 
lower costs and improved public relations.” 


By the way “Bill,” if you by any chance have been 
thinking along these same lines, regarding unsolved prob- 
lems requiring study, I am sure H. W. Wisely, Exec. 
Secy. of the Federation of Sewage and Industrial Water 
Assns., Champaign, IIl., would like to hear from you. Tell 
him what you think the problem is and the basic questions 
to be answered—and, for what it’s worth, I am sending 
him a copy of this letter with my ideas. 

Yours, 
Russ 
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A New 
Comminution 
Development 


The Barminutor Model “A" exclusively pro- 
vides the advantages of comminutien with 
maximum economy for flows from 10 te 15 
M.G.D. Screening and cutting of coarse sew- 
age material is accomplished without removal 
from the flow, intaini ti clean- 
ing of the screen. The Borminuter, developed 
and tested over five years, based on fifteen 
years successful experience with the Com- 
minutor, eliminates odors and handling nui- 
sance in the screening process. High vate 
cutting in the flow— provides 
low maintenance cost and long life ‘for cut- 
ting parts. 

In tests conducted on a Barminutor installed 
at the Indianapolis, indiana Sewage Treat- 
ment Plant, the unit was subjected to test 
loads of screenings up to six times normal 
lead for 40 M.G.D. This material was com- 
minuvted and the screen completely cleaned 
in six minutes. Even with this heavy load 
head loss through the screen did not exceed 
6”. Like the Comminuter, power requirements 
ore low. 
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Barminutor i 


FUNCTION OF 
THE BARMINUTOR 


1. Cleaning the %” vertical bar screen and 
cutting of the screenings is accomplished by 
continual travel of the comminuting unit et 
8 ft. per minute. Both upward and dewn- 
word travel is controlled by on electric re- 
versing brake motor. 

2. The cutters on the comminuting unit, re- 
tating at 400 R.P.M., travel within slots of 
the U-shaped bars and cerry coarse moterial 
to the combs for cutting. 

3. The direction of rotation automatically 
reverses when the direction of travel changes. 
The combs automatically position themselves 
te accomplish rapid cutting fer each direction 
of rotation. 

4. Uncuttable material is automatically re- 
jected without damage to the cutting ports. 
S. Rotation of cutters, position of combs 
and rejection of uncuttable moterial is oc- 
complished through oil powered hydraulic 
system. 





Close-up of Cutters and Combs. Cutters 
rotote within slots of Bor and Comb. 


*Chicago Pump Company's trade nome for 

its new screening and comminuting de- 
vice for lerge sewage flows from 10 
M.G.D. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY 


Flush Kleen, Scru-Peller, Plunger. 
Horizontal and Vertice! Non-Clogs 
Water Seal Pumping Units, Samplers. 
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CHICAGO 14, ILLINOIS 
Swing Diffusers, Diffusers, 


Stationary 
Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors, 
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MODERN & 
approach 
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Gaurven pipe cantiticgstivents 
and with mechanical joints is the most 
efficient and economical means of mod- 
ern day distribution. Serving the industry 
centrifugally cast in modern long lengths 
with standardized Mechanical Joints, Bell 
and Spigot or Flanged, with or without 
centrifugally applied cement lining. 


Rugged, dependable and economical. 
Sales Offices 


ANNISTON, ALABAMA 


We invite inquiries to our nearest sales office 


122 Se. Michigan Avenve 350 Fifth Aveave 
Chicoge 3, Ht. Mew York } Mew York 
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PEERLESS HORIZONTAL PUMPS 


For: Water Supply, 
Sewage and Waste 
Disposal, Boosting, 
Fire Protection, 
Cooling Tower and 


Process Services. 
”“” 


PEERLESS a 


PUMP DIVISION = 
Food Machinery and Chemical Corp. @ 
“> Fectories: Los Angeles, Cal.; Indianapolis, Ind. g 
é New York; St. Louis; ~~ 
*¢ 


Write for descriptive 
Bulletin on type you 
require. 





Offices 
Atlante: Phoenix; Dallas, Plainview and A) 
Lubbock, Texas; Fresno; Los Angeles: e 
é 5 Albuquerque; Tulsa. ° 
¢ 
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Mar. 10-12—Atlantie City, N.J. (Traymore Hotel) 
New JERSEY SEWAGE & INDUSTRIAL WASTES ASSOCIATION, 
Sec’y, Michael S. Kachorsky, P.O. Box 766, Manville, N.J. 

Mar. 10-12—Baton Rouge, La. (Leuisiana State Univ.) 
WaTER & SEWERAGE SHORT CouRSE. Director, John H. 
O'Neill, Dept. of Health, New Orleans, La. 

Mar. 17-19—Chicago, Ill. (LaSalle Hotel) 
Intinois SECTION A.W.W.A. Sec’y, Dewey W. Johnson, 
122 So. Michigan Ave., Chicago, IIl. 

Mar. 18—Boston, Mass. (Statler Hotel) 
NEw ENGLAND SEecTION A.W.W.A. Sec’y, Geo. G. Bogren, 
14 Beacon St., Boston 8, Mass. 

Mar. 18—Boston, Mass. (Statler Hotel) 
New ENGLAND WATER WoRKS ASSOCIATION. (Monthly 
aeemng) Sec’y, Jos. C. Knox, 204 Tremont Bldg., Boston, 

ass. 


Mar. 18-19—Raleigh, N.C. (North Carolina State College) 
THIRD SOUTHERN MUNICIPAL & INDUSTRIAL WASTE CON- 
FERENCE. Conference Chairman, Dr. Nelson L. Nemerow, 
Dept. of Sanitary Engineering, N. C. State College, 

eigh, N.C. 
Mar. 22-24—Little Rock, Ark. (Marion Hotel) 
ARKANSAS WATER & SEWAGE CONFERENCE. Sec’y, Dr. 
Harrison Hale, Southern State College, Magnolia, Ark. 
sie 22-26—Amherst, Mass. (New England Field Training 
enter) 
SEWAGE TREATMENT WoRKS OPERATORS SHORT COURSE. 
el A. A. Robertson, State Dept. of Health, Boston, 
ass. 

Mar. 29-31—Greenville, S.C. (Poinsett Hotel) 
SOUTHEASTERN SECTION A.W.W.A. (25th Annual Meet- 
ing). Sec’y, N. M. deJarnette, 245 State Office Bldg., 
Atlanta 3, Ga. 

Apr. 7-9—Emporia, Kan. (Broadview Hotel) 

KANSAS SEWAGE WoRKS ASSOCIATION. Sec’y, Dwight F. 
Metzler, State Board of Health, Marvin Hall, Room 2, 
Univ. of Kansas, Lawrence, Kan. 

Apr. 7-9—Emporia, Kan. (Broadviwe Hotel) 

KANSAS SECTION A.W.W.A. Sec’y, Harry W. Badley, 119 
West Cloud, Salina, Kan. 

Apr. 12-14—Toronto, Ont. (Royal York Hotel) 

CANADIAN SECTION A.W.W.A. Sec’y, A. E. Berry, Ontario 
Dept. of Health, Toronto, Ont. 

Apr. 14—Norway, Me. 

MAINE WATER UTILITIES ASSOCIATION. Sec’y, Earle A. 
Tarr, 15 Bowdoin St., Winthrop, Me. 

Apr. 22—New York, N.Y. (Manhattan College) 
CONFERENCE ON INSTRUMENTATION IN WATER, SEWAGE & 
INDUSTRIAL WASTE TREATMENT. Director, Brother Joseph 
pg oe Engineering Dept., Manhattan College, New 

or , N.Y. 


| Apr. 22-283—Watertown, N.Y. (Woodruff Hotel) 


New York Section A.W.W.A. (Annual a Meeting. 
Registration evening of 21st). Sec’y, Kimball Blanchard, 
50 West 50th Street, New York, N.Y. 





You are 
standing at the 
bottom of a lake! 


The lake isn’t made yet, but when it is filled 
it will be the Garza-Little Elm Reservoir 
on the Trinity River in Texas. 

The outlet-works for this great flood 
control and water storage project 

stands before you. It will protect 

the Trinity River Valley for 300 miles 

to its mouth in Galveston Bay. 


Four 60- by 84-inch Rodney Hunt 

cast iron bronze-mounted sluice gates 

with Rodney Hunt hoists control 

the low-discharge flow of this huge outlet 
works rising 75 feet (not counting tower) 
above present ground level. 

The Rodney Hunt gates operate 

under heads of 25 to 48 feet. 


Specify Rodney Hunt for Sluice Gates 
and Hoists of superior quality . 

over 2000 combinations of standard types 
and sizes available . . . and send for 

our 232-page profusely illustrated catalog. 
A special 28-page section gives valuable 
hydraulic engineering data. Write on 

your letterhead for Catalog WCA 952. 


RODNEY HUNT MACHINE CO. 


Water Control Apparatus Division 
84 Lake Street, Orange, Mass., U.S.A. 


Munufacturing Engineers 
Since 1840 
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@ If interested in equipment or literature mentioned below, mail a 


Geared Power 


SIMPLIFIED WITH 


The motor that 
internally gears its speed 


Don'T go to the expense of installing a gear box with 
extra coupling and guards to rig up slow speed for a 
motor. Install the U.S. Syncrogear motor and avoid 
extra contraptions. You'll simplify your power hook- 
up, save space, eliminate hazards and give your driven 
machine the most efficient power. The U.S. Syncro- 
gear motor was one of the first complete integral 
power units, introduced 22 years ago. It’s backed by 
experience, tested and proved performance and engi- 
neering “know-how” that only U.S. MOTORS can 
offer to those seeking the most dependable geared 


motor power. 


SYNCROGEAR ADVANTAGES 


Compact—rugged—quiet Pyramidal supporting base 
No external gear box 
No extra coupli: 
intosneliegoased 
Single unit on one base 
Completely housed 
iemcecantinchened oe 
rmanen ig parts appearance 
Super-hardened gears Drip-proof surface 


1] Gq SYNCROGEAR 





MOTO 4 TO 10,000 RPM. 


1/4 TO 30 HP. 


| U. S. ELECTRICAL MOTORS INC. wew.3 
| Bex 2058, Les Angeles 54, Calif 
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Reader Service Card with your name, address, and item key number. 


Apr. 22-23—Lincoln, Neb. (Cornhusker Hotel) 
NEBRASKA SECTION A.W.W.A. e AX E. Bruce Meier, 
University of Nebraska, Lincoln, N 

Apr. 22-24—Tucson, Ariz. (Santa Rita Cote) 
ARIZONA SECTION A.W.W.A. Sec’y, M. V. Ellis, Supervisor 
Sewage Treatment Plant, Phoenix, Ariz. 

Apr. 22-24—Tucson, Ariz. (Santa Rita Hotel) 
ARIZONA SEWAGE & WATER WORKS ASSOCIATION. Sec’y, 
M. V. Ellis, 46 Encanto Blvd., Phoenix, Arizona. 

Apr. 22—Bozeman, Mont. (Hotel Baxter) 
MONTANA SEWAGE & INDUSTRIAL WASTES ASSOCIATION, 
— y, Harry W. Taylor, Morrison & Maierle, Inc., Helena, 

ont. 

Apr. 23-24—Bozeman, Mont. (Baxter Hotel) 
MONTANA SeEcTION A.W.W.A. Sec’y, A. W. Clarkson, 
State Board of Health, Helena, Mont. 

Apr. 22-23—Boston, Mass. (Hotel Somerset) 
New ENGLAND SEwaAGe & INDUSTRIAL WASTES ASSOCIA- 
TION. Sec’y, Stephen M. Hurley, State Dept. of Health, 
Providence, R.I. 

Apr. 29-30—Frederick, Md. (Hotel Francis Scott Key) 
MARYLAND-DELAWARE WATER & SEWAGE ASSOCIATION. 
See, W. M. Bingley, 2411 N. Charles £t., Baltimore 18, 


May 4-6—Chicago, Ill. (Hotel Morrison) 

AMERICAN PUBLIC POWER ASSOCIATION. Exec. Sec’y, Alex 
Radin, 1757 K St. N.W., Washington, D 

May 5-8—Sacramento, Calif. (Hotel Senator) 

CALIFORNIA SEWAGE & INDUSTRIAL WASTES ASSOCIATION. 
Sam A. Weed, Room 315, City Hall, Oakland, Calif. 

May 10-12—Lafayette, Ind. (Purdue University) 

NINTH PuRDUE INDUSTRIAL WASTE CONFERENCE. Director, 
he ag Don E. Bloodgood, Purdue University, Lafayette, 
nd. 

May 20-21—Staunton, Va. (Hotel Stonewall Jackson) 
VIRGINIA INDUSTRIAL WASTES & SEWAGE WoRKS ASSOCIA- 
— Sec'y» J. L. Hamrick, Jr., 415 W. Franklin St., Rich- 
mond, Va. 


May 23-28—Seattle, Wash. (Exhibits and Technical | 
Sessions—Auditorium) 
AMERICAN WATER WORKS ASSOCIATION. (74th An- 
nual Convention). Exec. Sec’y, Harry E. Jordan, 
521 Fifth Ave., New York 17, N.Y. 
(For hotel accommodations apply to A.W.W.A. 
headquarters office.) 


ee 


| June 7-11—Columbia, Mo. (University of Missouri) 


Missourt WATER WorkKs SHorT Course. Director, Warren 
A. Kramer, State Office Bldg., Jefferson City, Mo. 


June 9—Lubec, Me. 


MAINE WATER UTILITIES ASSOCIATION. Sec’y Earle A. 
Tarr, 15 Bowdoin St., Winthrop, Me. 


| June 14-15—Syracuse, N.Y. (Hotel Syracuse) 


New York Sewace & INDUSTRIAL WASTES ASSOCIATION. 
(Executive Committee Dinner ery | Evening, June 13.) 
See’y, R. C. Sweeney, State Dept. of Health, White Plains, 
N.Y. 


June 14-18—Chicago, III. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Sec’y, Ray- 
mond E. Hess, 1916 Race St., Philadelphia 3, Pa. 

June 14-19—Atlantic City, N.J. (Chalfonte Haddon Hall) 
AMERICAN Society CiviL. ENGINEERS. Exec. Sec’y, Wm. N. 
Carey, 33 West 39th St., New York, N.Y. 

June 23-25—Allentown, Pa. (Americus Hotel) 
PENNSYLVANIA SECTION A.W.W.A. Sec’y, L. S. Morgan, 
State Dept. of Health, Greensburg, Pa. 

June 22—Boonton, N.J. (The Knolla Golf Club) 

New Jersey Section A.W.W.A. (Summer Outing). Sec’y, 
C. B. Tygert, Box 178, Newark, N.J. 

June 24-26—Richmond, Ind. (Hotel Leland 
CENTRAL STATES SEWAGE & INDUSTRIAL WASTES ASSOCIA- 
TION. Sec’y, A. Paul Troemper, 2029 Bates Avenue, 
Springfield, Il. 

July 25-81—Sao Paulo, Brazil (Univ. of Sao Paulo) 
INTER-AMERICAN CONFERENCE SANITARY ENGINEERING. 
Write to General Secretariat, Fourth Inter-American Con- 
ference San, Eng., Caiza Postal 8099, Sao Paulo, Brazil. 

Aug. 11—Bingham, Me. 

MAINE WATER UTILITIES ASSOCIATION. Sec’y, Earle A. 
Tarr, 15 Bowdoin St., Winthrop, Me. 
(Continued on page 82A) 





DETENTION TYPE BASINS WITH 
'SELF-ELEVATING GRIT COLLECTOR 


tae Se a, * 


UNIONTOWN, PA. INSTALLATION. THE CHESTER ENGINEERS, PITTSBURG, PA.—CONSULTANTS 


The grit collecting-elevating mechanism shown below 
is well adapted for situations where construction space 
is limited, fine grit is present and where the collected 
grit must be elevated to a considerable height. 


The V-buckets are specially designed for high capacity 
loads to reduce operating time and wear. Collected grit 
may be discharged to containers, or to cross conveyors 
for removal to trucks or receiving bins. 
DRIVE UNIT HEADSHAFT SPROCKETS 

Cem FEATURES 

@ Steel bucket flights with replaceable @ Scraping action of the flights frees 


IDLER SPROCKET wearing shoes are mounted on heavy organic matter which is then washed 
“Series 40” chain. out of the tank. 








HOPPER -TT- 


Grit CANA] * % Flights permit free water to drain. © Grit recirculation (adjustable) gives 
ACCESS DOOR RS a absolute control over putrescible 
&y content. 





ALTERNATE _I] «| ' ' = 
RECIRCULATION] | - ees 
CHUTE 


Leis 
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Aug. 23-25—State College, Pa. (College Dormitories) 
PENNSYLVANIA WATER WORKS OPERATORS ASSOCIATION. 
Sec’y, R. R. Kountz, Pennsylvania State College, State 
eo Pa. 

Aug. 25-27—State College, Pa. (College Dormitories) 
PENNSYLVANIA SEWAGE & INDUSTRIAL WASTES ASSOCIA- 
TION. Sec’y, B. S. Bush, Dept. of Health, Kirby Health 
Center, Wilkes-Barre, Pa. F 

Sept. 9-10—Montauk, N.Y. (Hotel not selected) 

New York Section A.W.W.A. (Annual Fall Meeting). 
5 Kimball Blanchard, 50 West 50th Street, New York, 
N.Y. 

Sept. 15-17—Muskegon, Mich. (Occidental Hotel) 

ICHIGAN SEcTION A.W.W.A. Sec’y, T. L. Vander Velde, 
Dept. of Health, Lansing 4, Mich. 

| Sept. 20-22—Nashville, Tenn. (Andrew Jackson Hotel) 

KENTUCKY-TENNESSEE SECTION A.W.W.A. Sec’y, J. Wiley 
Finney, Jr., 420 6th Ave. N., Nashville, Tenn. 

Sept. 20-22—Nashville, Tenn. (Andrew Jackson Hotel) 

ENTUCKY-TENNESSEE INDUSTRIAL WASTES & SEWAGE 
Works ASssociaTION. Sec’y, R. Paul Farrell, 420 6th 
Ave. N., Nashville 3, Tenn. 

Sept. 22-24—Dayton, Ohio (Biltmore Hotel 

| Onto Section A.W.W.A. Sec’y, M. E. Druley, Dayton 
Power & Light Co., Wilmington, Ohio. 

Sept. 22-24—Regina, Sask. (Saskatchewan Hotel) 

ESTERN CANADA WATER & SEWAGE CONFERENCE. Sec’y, 
W. J. Waddell, 3610 Manchester Road, Calgary, Alberta. 
Sept. 26-28—Jefferson City, Mo. (Governor Hotel) 

issouRI SECTION A.W.W.A. a Warren A. Kramer, 

State Office Bldg., Jefferson City, Mo. 

Sept. vane egy So ey ey es). aii 

? i P ISCONSIN SECTION A.W.W.A. ‘ m A. Smith, 

The Trebler Sampler will provide you with a low City Hall, Madison 3, Wis. ¥ 


cost and efficient sampling unit. j Tees WINS dei ot ely shai eto: ae er 


Write for bulletin 131 | Oct, 4-6—Poland Spring, Me. (Poland Spring House) 
New ENGLAND WATER WORKS ASSOCIATION. (73rd 


i i ion). ’y, Jos. C. Knox, 20 
Lakeside Engineering Corporation ||) fee Sine Deston, Mave. wee 


222 West Adams St. Chicago 64, Ill. 











| 


(Continued on page 86A) 

















Another TYPICAL TOWN 


w i "7 
SAVING MONEY WITH 


Keene, New Hampshire, population 
15,638, is another of many typical 
American towns that employ 
“Flexible” sewer-cleaning equip- 
ment. It originally purchased two 
“Flexible” Power Bucket Machines 
early in 1952. That the machines are 
put to good use and serve a real need 
is evidenced by this recent photo- 
graph showing a storm drain being 
cleaned ... the pile of dirt repre- 
senting a partial “haul” from one * 
manhole. City officials primaril . a a “ 
responsible for choosing “Plexibles,” after Write for our FREE Catalog, 
careful comparison, are Fred E. Whitney, e SALES 
Superintendent of Public Works, and Earl CORPORATION 
Davis, Chairman, Public Works Committee. 
They recommend “Flexibles” highly. 3786 Durango Ave., Los Angeles 34, Calif. 
(DISTRIBUTORS IN PRINCIPAL CITIES) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 
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LORAIN, OHIO CALLS FOR 


PIPE COATING 


of new sewerage 
and drainage lines* 


Lewis Goodell, City Engineer, and Jones, Henry & 
Schoonmaker, Consulting Engineers, had their eyes on 
future, as well as present costs when they designed new 
interceptor sewers for Lorain . . . Here’s how their 
call for TYLOX-jointed, REXON-coated concrete pipe 
helped Lorain citizens get more for their waste dis- 
posal money... 


FAST-WORKING TYLOX helped offset high construc- 
tion costs with more pipe down per day . . . sped the 
project even further by eliminating “wet trench” de- 


lays . . . permitting immediate backfilling. 


LEAK-PROOF TYLOX solved infiltration problems 
with compression-tight joints .. . helping to keep loads 
down at the treatment plant . . . assuring sediment- 
proof and root-proof pipe connections. 


CORROSION-PROOF TYLOX provided joints that 
would last . . . sever shrink or deteriorate ... And the 
acid-proof, abrasion-resistant REXON coating inside the 
pipe was an extra safety factor . . . equipping the lines 
to handle any unusually corrosive wastes which might 
be required of them in the future. 


Write for complete information and case histories on 
TYLOX RUBBER JOINTS and REXON Pipe Coating. 
See how these corrosion-prevention products assure tax- 
payers of “most for their money” on big or little sewer- 


age and drainage jobs. And plan now to specify TYLOX 
Joints and REXON Coating on your next pipe project. 


*PROJECT: 
13,048 ft. of Interceptor Sewers. 
PIPE: 
Reinforced concrete, sizes 27” through 54” diameters. 
Manufactured by United States Concrete Pipe Company, 
Cleveland, Ohio. 
ENGINEERS: 
Lewis Goddell, Lorain City Engineer, and Jones, Henry 
& Schoonmaker, Consulting Engineers, Toledo, Obio. 
CONTRACTOR: 
Falbo Construction Company, Lorain, Obio, 


HAMILTON KENT 


MANUFACTURING COMPANY 


KENT, OHIO 
427 W. Grant St Tel 


3449 


Water & SEwace Works, Marcu, 1954 








sa - 
“ - 


The 
Spillnay 


Olea taal,’ 
MAIN SECTION 








Water Rates in Wisconsin 
| Where the Public Service Commission must 
approve all publically owned utility rates 
Representative rates for water serv- 
ice in the State of Wisconsin may 
prove of particular interest to readers 
of Water & Sewage Works, because 
in Wisconsin all rate structures of 
publically as well as privately owned 
utilities must have the approval of 
the State Public Service Commission. 
The following are representative rates 
for cities of 20,000 to 100,000 popu- 
6 Reasons wh wae 
y Quarterly 
City Bill—2500 
(Pop. 20- to 100-Thousand) cu. ft. or less 
PALMER SURFACE = ®=: “ 
La Crosse 3.28 
3.30 


Kenosha 
Eau Claire 3.41 


WASH SYSTEMS ©— 5%. ia 


Manitowoc 3.71 
Sheboygan 3.82 
Wauwautosa 4.13 
Appleton 4.30 
Racine 4.40 
Green Bay 4.40 
Wautzesha 4.89 





are specified by 


Fond du Lac 6.25 
* Beloit 6.45 
* Superior 6.80 


*Privately owned systems 


water works engineers vo = 
| 
| 


. Prevent Sand Beds From Cracking. 
- By contrast the rates go down with 

. Eliminate Mud Balls. the size of the city. Milwaukee, for 
instance, has a quarterly rate of only 


Save Wash Water. $2.44 for the permissible use of 2500 
cu. ft. in the 90 day biiling periods. 


1 

2 

3 

4. Lengthen Filter Runs. In practically all cases rates are set 
5 

6 


to provide a net profit, over and above 


S Higher Rates of Filtration all costs and charges, amounting to 

‘ approximately 5% on the worth of 
the system. Also, for the most part 
- Better Tasting Water. | the water utility operates as an inde- 
pendent agency under a Water Board 


or Commission. 


Write today for Bulletin 451 and a list of water 

purification plants that have gone modern. Statistical Summary Published 

Covers U.S. Water Supply 

and Treatment Practices 

A “Statistical Summary of Water 

Supply and Treatment Practices in 
the United States” has recently been 

3 T UJ A 2 T ¢ OR me) RAT | @) N | published by the U.S. Dept. of Health, 
Education and Welfare, Public Health 

SSMS UGE CMR Ty oct summarizes and dis 


| cusses data on public water supply and 
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treatment facilities, based on the 1948 
Inventory of Water and Sewage 
Facilities (unpublished). Part I, 
Basic Data, presents 28 pages of ex- 
tensive basic data in tabular form. 

Part II, Analysis and Discussion, 
provides tabular information relating 
to water supplies, treatment plants, 
and unit facilities (disinfection, soft- 
ening, aeration, taste and odor control, 
and corrosion control). 

Copies of the summary (Public 
Health Service Publication No. 301) 
may be purchased from the Supt. of 
Documents, U.S. Govt. Printing Of- 
fice, Washington 25, D.C., for 20 
cents. It is recommended as the latest 
and most comprehensive reference 
material. 


atti 
—— 


Utility Can Be Required 
To Extend Services 

According to a report in the 
Newark, N.J. Evening News, a public 
utility company may be ordered to 
extend its services to an area, even 
though the extension does not show a | 
profit, so long as the over-all return 
on the company’s operation is fair and 
maamanahin tae str laneian Appellate 6 Reasons why 


Division ruled on February 4, 1954. 


The decision was in an appeal by 
the Township of Lakewood against a WALKING BEAM 
decision by the Public Utilities Com- 
mission in favor of the Lakewood 


Water Co. The utility has the sole 
water and sewage disposal franchise 
for the township. 
The decision was based on a statute 
which enables the PUC to order a ° “f° 
utility to extend its facilities where: is now specified by 
1. the extension is reasonable and pe 
practicable, 2. will furnish sufficient water works engineers 
business to justify the construction 
and maintenance of the same and 3. 
when the financial condition of the 1. Eliminates troublesome underwater bearings. 


public utility reasonably warrants the | 
original expenditure required in mak- | 2, Eliminates expensive dry well construction. 


ing and operating the extension. 
9 3. All bearings accessible for inspection and lubri- 
cation. 


4. Produces quick responsive floc formation. 
Longer filter runs. 
6. A saving in alum. 











Write today for Bulletin 451 and a list of water 
purification plants that have gone modern. 


eel STUART CORPORATION 


moneys gland ae ay cig hn 516 N. CHARLES ST., BALTIMORE 1, MD. 
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@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Oct. 11-15—Buffalo, N.Y. (Statier Hotel—Tech. Sessions, 
emoriai Auditorium) 
AMERICAN PUBLIC HEALTH ASSOCIATION. (Annual Meet- 
ing). Sec’y, Mrs. W. R. Walsh, A.P.H.A., 1790 Broad- 
way, New York, N.Y. 
Oct. 13—Brunswick, Me. 
MAINE WATER UTILITIES ASSOCIATION. Sec’y, Earle A. 
Tarr, 15 Bowdoin St., Winthrop, Me. 
- — — ; Oct. 18-15—Cedar_ Ra ids, lowa (Rooseve lt Hotel) 
OWA 10n A.W. “ , es ic- 
Oct. 11-14—Cincinnati, O. (Netherland Plaza Hotel) , eeaame ccs 


i Bidg., Marshallto 
FEDERATION oF Sewace & INDUSTRIAL WASTES pel Bldg. Mars wn, Iowa. 


Oct. 17-20—El Paso, Texas (Cortez Hotel 
ASSOCIATIONS. (27th Annual Convention). Exec. SouTHWEST SECTIO .W.W.A. j 
Sec’y, W. H. Wisely, 325 Illinois Bldg., Champaign, , thu Ie ee eee 
Mi. 


(Continued from page 82A) 


Oct. 4-6—Atlantic City, NJ. (Chalfonte-Haddon Hall) 
PENNSYLVANIA MUNICIPAL AUTHORITIES ASSOCIATION. 
Sec’y, Claude C. Fogelman, 1717 Main St., Northampton, 
Pa. 





Robinson Memorial Auditorium, Little Rock, Ark. 

Oct. 18-22—-New York, N.Y. (Statler Hotel) 
AMERICAN Society CiviL ENGINEERS. (Annual Meeting). 
= Sec’y, Wm. N. Carey, 33 West 39th St., New York, 


Oct. 19-22—Atlantic City, N.J. (Chalfonte Hotel) 


PENNSYLVANIA WATER WORKS ASSOCIATION. See’y, David 
<i Dunlap, 504 N. Second St., Harrisburg, Pa. 


Manufacturers & 


(In conjunction with) 
Onto Sewace & INDUSTRIAL WASTES TREATMENT 
AssociaTIon. Sec’y, Ward E. Conard, 301 Ohio 
Departments Bldg., Columbus 15, Ohio. 





R. D. Wood Gate Valves 
are reliable 





Fetipment Alens 


R. W. Hooker Reelected 
President of Chlorine 
Institute 


R. W. Hooker, vice president of 
Hooker Electrochemical Co., Niagara 
Falls, N.Y., was reelected to his sixth 
| consecutive term as president of The 
Chlorine Institute Inc. at its annual 
meeting in New York. Louis Neu- 
berg, vice president of Westvaco 
Chlor-alkali Division of Food Ma- 


uncomplicated 


There’s a sort of reverse English 
to designing R. D. Wood Gate 
Valves. The point is to make them 
as simple as possible, to eliminate 
all the ingeniously complicated 
parts that look good in the blue- 


- 
- 
- 
= 
= 
+ 





> 


| 
J 
| 
| 


SN RM a 


Available with mechanical joint connections. 


print but cause operating failures 
deep down in the lines. You'll ap- 
preciate their rugged simplicity 
when you put them to the test. 
R. D. Wood Gate Valves are built 
to function for generations of 
trouble-free flow control. 


FEATURES OF THE R. D. WOOD GATE VALVE 


Internal mechanism com- 
prises only three parts— the 
spreader and two discs. 
Usual smoll wedges and 
delicate parts are avoided. 
Fully opened valve pro- 
vides unobstructed passage 
for full pipe capacity. 





R. D. WOOD COMPANY 
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Rising or descending, discs 
ore free to revolve com- 
pletely. in closing, discs are 
fully lowered before 
spreading action begins. 
Wear on bronze faces of 
discs and seats is evenly 
distributed. 


Public Ledger Building 
independence Square, Phila. 5, Pa. 


of Mathews Hydrants and "Sand- 
Spun” Pipe (centrifugally cast in sand molds) 


chinery and Chemical Corp., was re- 
elected vice president. Robert T. 
Baldwin was reelected secretary- 
| treasurer. 

Mr. Hooker has been 4ssociated 
| with the chlorine industry since he 
| joined Hooker in 1922 and is active in 
| many industry and civic affairs. 

Se 


'D. B. Stokes Dies 
| United States Pipe and Foundry 
| Company, Birmingham, Alabama, has 
| announced that D. Birney Stokes died 
| at his home in Edgewater Park, New 
Jersey on January 17, 1954. He re- 
| tired as vice president in charge of 
sales for the Company in 1952 after 
serving in that capacity since 1926. 
Mr. Stokes had been associated with 
U. S. Pipe since 1910. He was an 
active member of A. S. A. Sectional 
Committee (A21) on Specifications 
for Cast Iron Pipe and Special Cast- 
ings whose work resulted in ten mod- 
ern specifications for these products. 
(Continued on page 88A) 








sy 


NIALK LIQUID CHLORINE : Always un 
quaiity, NIALK Liquid Chlorine, 
circulating cooling wate 
temperature heat exchangers, 

the organic slimes which nor 
surfaces and serious j 


The value to industry of this and other NIALK 
j ed not only through constant 
j quality control but also 
and close attention 
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(Continued from page 86A) 
He was also an active and long-time 
member of the American Water 
Works Association and the American 
Gas Association. 


Fume Hood with 
Remote Controls 
301 

Fisher Scientific Co., Pittsburgh, 
Pa., has developed a fume hood with 
extended controls that is now avail- 
able as a standard unit of the Fisher 
line of “unitized” laboratory furni- 
ture, 

By means of the Extended-Control 


Pipe Line Equipment 


WATER - GAS - SEWER 


Bottied Gas 
Lead Melting Furnace 


xs & 


Catking Tool Outfit © 


@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Fume Hood any normal hood service 
can be started and stopped, and its 
rate adjusted without opening the 
window. 

Should the laboratorian desire to 
slow the heating rate of a burner in 
a potentially dangerous reaction, or 
protect a delicate reaction from 
drafts, he leaves the protecting safety- 
glass window down, turns the gas 
control knob from the outside. 

No longer, too, need he insert his 
head and shoulders into a hood filled 
with toxic or hazardous fumes—he 
controls the water rate (or air or 
vacuum or gas) with a single twist 
of the wrist on the front panel. 





| 


Portable Lead 
Melting Furnace 





Asbestos Joint Runners 


Best qual- 

ity asbes- 

tos rope, 

brass caps 

attached to 

each end. Equipped with 
clamps. 


M-D Cut-in Connections 
for Sewers 


A light 

cast iron 

fitting 

with bell 

end for 

connect- 

ing house 

service with main sewer 
pipe without necessity 
for placing a Y-branch 
or T-branch in the sewer 
line. 


Leak Detector 


A truly fine instrument 
designed to solve even 
the most difficult 
detecting problem. 


leak 


For water mains up to 
12”. Strong leather bag. 
Keeps the right tool for 
every job within easy 
reach. 


On this page are shown 
only a few of the hun- 
dreds of items te be 
found in the POLLARD 


A handy outfit for quick 


action, equipped with 


gasoline burner. 


Pipe Cutter . 
Inexpensive 
way of cut- 
ting pipe. 
Every wheel 
in contact 
with the pipe 
is a cutting 
dise, so cut- 
ter need be meved only 


a short distance to cut | 


| service, large bearings, small, rugged 


entirely around the pipe. 


Tapax 
The orig- 
inal man- 


holecush- | 
ion.Takes | 


covers. 


M-Scope Pipe Finder 
It’s easy to locate a 
buried pipe line with this 
handy pipe finder. 


JOSEPH G. POLLARD CO., INC. 





New Irrigation and Line Meters 
302 
Hersey Manufacturing Co., South 


~~) Boston, Mass., has developed the 


Hersey Models MV and MH irriga- 
tion and line meters. Essentially sim- 
ilar in design, the model MV is in- 
tended for vertical installation to 
measure water flowing under low 
head to open distribution ditches. 
The model MH is designed for 
measuring water pumped from wells 
or flowing through pipes under pres- 
sure. 

The meter is of the proportional 


| type, impeller-driven, and consists of 


a main line section and a by-pass sec- 
tion, the latter containing the register- 
ing mechanism which is of the impel- 
ler type. The main line section con- 
sists of a waterway with suitable pipe- 
line connections. It is provided with 
an internal orifice section of slightly 
less diameter so located as to cause a 
percentage of the flow to be shunted 
through the registering unit. The 
registering unit is set by means of 


change gears to indicate the full 
‘amount flowing through the meter. 


Among the characteristics of the 
meters are simplicity of design, ac- 
cessibility of parts for inspection or 


impeller, interchangeability of parts 
among different sizes, and low cost. 


—— 
— 


Wallace & Tiernan—Novadel 


Agene Merge 

Wallace & Tiernan Co., Belleville, 
N.J., has announced that a merger of 
the associated companies, Wallace and 
Tiernan Co. Inc. and Novadel-Agene 
Corporation, into a single oragniza- 
tion known as Wallace & Tiernan 
Incorporated has been completed. 

The new company’s principal lines 
of activity include: Wallace & Tier- 
nan chlorinators, water purification 
apparatus, chemical feeders and ma- 
terials handling equipment, processes 
for treating fresh produce, electrical 
specialties, lighthouse equipment, pre- 





cision pressure sensitive instruments 
and ethical pharmaceuticals ; Novadel 
(Continued on page 90A) 


Southern Office 
333 Candler Bldg. 
Atlanta, Ga. 


MAIN OFFICE AND FACTORY 
New Hyde Park, N. Y. 
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Western Office 
1064 Peoples Gas Bidg. 
Chicago, Ill. 
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""®%" MARKS THE OLD CONTROL HAZARDS THAT WERE 
eliminated ot Council Bluffs: 1. Inadequate protection to 
eiectrical equipment. 2. Exposed disconnects. 3. Exposed 
wiring, unenclosed sides and rear. 4.Manval operation, sub- 
ject to human follibility. 5. Old style meters, too high and 
hard to reod. All of these were eliminated entirely by the 
modern E-M HI-FUSE Control installation described at right. 


Specialists in making controls do 


EXACTLY WHAT YOU WANT THEM TO 


rf 


& 


3300-TPA-2158 


Are nae 
control hazards 
in your plant? 


These are the questions which should be checked on regularly: 

How safe is the motor control system in your plant? How 
reliable? How effective in handling short circuits? How capable 
of meeting increased load requirements? 

E-M engineers have made a specialty of solving problems 
such as these. For example, the E-M Magnetic HI-FUSE 
(High-Voltage, High-Interrupting Capacity) Control wili give 
your plant a completely modern method of motor operation 
and protection. Shown above is a typical HI-FUSE Motor 
Control which replaced the old equipment at left in the Council 
Bluffs, lowa Waterworks. 

And this is how HI-FUSE eliminated the hazards marked 
“X” in the old picture: 

1. HI-FUSE current-limiting power fuses provide short-circuit protection to motor, 
control and power system. 

2. HI-FUSE hes enclosed fuse disconnects, fully protected. 

3. Nothing “hangs out” . . . no danger to unauthorized personnel with HI-FUSE 
modern enclosed cabinet design. 

4. HI-FUSE operation is “push button” magnetic... accurate, convenient, reliable. 

5. Modern HI-FUSE meters are placed at eye level, con be read quickly and easily. 


Installed in single units or in group line-up, E-M HI-FUSE 
Controls are pre-engineered, economical “packages” with a 
clean, sharp appearance. You can select oil switches or air- 
break contactors, as HI-FUSE offers both. 

To see how this reliable control system will work in your 
plant, contact your nearest E-M sales engineer. Also, write for 
new E-M Synchronizer No. 39," ABC of Large Motor Control”. 


ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 
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(Continued from page 88A) 
organic peroxides and equipment pro- 
cesses for treating flour; Richmond 
sifters and separating equipment ; 
Hardesty fatty acids and plasticizers ; 
Thomson bakery equipment; and 
Electro Rust-Proofing cathodic pro- 
tection services. 


uatin 
—_ 


Atlas Mineral Forms 
New Division 

Atlas Mineral Products Company, 
Mertztown, Pa., announces the forma- 
tion of its Thermoplastic Structures 
Division as part of its program of ex- 
pansion in the extrusion of pipe and 
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the fabrication of plastic structures. 

The Thermoplastic Structures Divi- 
sion now offers a lete line of pipe 
in sizes up to 6” O OD. with molded 
fittings for pipe up to 2” O.D. Stand- 
ard ductwork is available in sizes up 
to 40” I.D. 

This Division has established fab- 
rication shops and sales outlets in the 
following cities: Boston, Mass. ; Cin- 
cinnati, Ohio; Cleveland, Ohio; De- 
troit, Michigan; Houston, Texas; 
Johnson City, Tenn.; Los Angeles, 
Calif.; Milwaukee, Wisconsin; Pas- 
saic, New Jersey; Peoria, Ill.; Phila- 
delphia, Pa.; St. Louis, Mo.; and 
Waterbury, Conn. 
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Electric motor 0) tion is recommended 
for large M & Gate Valves, or where 
valves are frequently operated, or where 
— are OS ange Sag ye a 
remote con 

peeaible il with electric motor operated 

& H Valves, is a convenience which 
frequently increases efficiency and 
reduces operating costs. 


The 36” motor operated M & H Valve 
illustrated here is standard M & H Gate 


M & H Gate Valves are available in Class 
A fer 00 Re, working pressure, Class B 
for 100 Ibs. working pressure 

or A.W.W. A. Class C for 150 

t lbs. working pressure. Fur- 

nishéd with hub, flanged or 

YS. mechanical joint ends. 


M & H Gate Valves may 
be ordered equipped also 
with usual accessories such 
as gearing, by-passes; 
rollers, tracks and scrapers; 
double square bottom, in- 
dicators, or for hydraulic 
cylinder operation. For 
complete information, 
write or wire M & H Valve 
and Fittings Company, 
Anniston, Alabama. 
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New Liquid Level Controls 
303 

Ferrara Inc., Oak Park, Michigan, 
has developed two new Floatless 
Liquid Level Controls with sensitiv- 
ity, accuracy and performance un- 
affected by temperature, pressure, 
acids or salts, and provide positive 
hair-line coritrol for liquids of low 
and high conductivity, at any distance. 

- The controls are available in two 
basic types, electro-magnetic and elec- 
tronic. The electro-magnetic unit 
features a unique circuit employing 
a DC operated relay for hum and 
chatter free operation, with AC in 
the probe circuit. 

The electronic unit with less than 
two microamps current in the probe 
circuit-employs a cold cathode ampli- 
fier for. use with liquids having re- 
sistivities up to 200 megohms. 

Both units can be used as high or 
low level cut-off, alarm or differential 
control. Probes of many materials, 
shapes and sizes are available. 


OO 


- >. Wi poi 
Representative of Welsbach 
The Welsbach Corporation, Phil- 


adelphia, Pennsylvania, has an- 
nounced that it will be represented 
in the New York and New Jersey 
area by P. S. Wilson, of Glen Ridge, 
New Jersey, in the sale of the Kitson 
Division Water Works Brass Goods 
(Continued on page 92A) 
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simple design and 


“It costs money to keep a crew of meter 
repairmen. That's why we selected the 
water meters that were simplest in design 
and easiest to service .. . 
AMERICAN METERS. 


Even when AMERICAN METERS are 
frozen, we find no damage to anything 
but the frost bottom. All internal parts, 
including the gear train, have separated, 
avoiding ice damage. Breaking pressure 
of the replacement frost bottoms has 
been predetermined at the factory, so we 
don’t need torque wrenches on the nuts. 
Yes, when we think of economy in water 
meters, we think of AMERICAN METERS.” 


@ Write for complete information ... today. 


BUFFALO METER CO. 


2909 Main Street, 
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and Corporation Tapping Machines. 

Mr. Wilson's territory will con- 
sist of the eastern part of New York 
State, northern New Jersey and a 
portion of Connecticut. The WELS- 
BACH-Kitson Line will be in addi- 
tion to the other companies whom 
he has been representing up to the 
present. 


_ 
—_—- 





Pipe Linings, Inc. Buys 
Bechtel Somastic Division 

The Bechtel Corporation, San 
Francisco and Pipe Linings, Inc., Los 
Angeles, Calif., announce the sale of 


oe : 
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the SOMASTIC Division of Bechtel 
Corporation to Pipe Linings, Inc. 
Pipe Linings, Inc. is a wholly owned 
subsidiary of the American Pipe and 
Construction Co. 

All operations conducted in 11 west- 
ern states and all foreign countries 
will now be handled by Pipe Linings, 
Inc. The transfer includes all patent 
rizhts and licenses to the SOMASTIC 
Pipe Coating process for the exterior 
treatment of steel pipe as protection 
against corrosion, material manufac- 
turing and application plants current- 
ly in operation on the West Coast, 
and all personnel of the SOMASTIC 
Division. 





for Sewage and Trade Wastes 








Particularly suitable where space is limited Many of 


or where sludge delivery is desired at 


end of tank. Consists of a bridge crane span- This unit has also proven highly succeestu 


ning width of the tank supporting sludge 
scraper and skimmer, which moves auto- 


matically back and forth. 


Mr. J. S. Connell, general manager 
of the SOMASTIC Division, Bechtel 
Corporation, will remain in an advis- 
ory capacity for a period of time. Mr. 
Austin S. Joy, general sales manager 
will move over to Pipe Linings, Inc. as 
sales manager of that organization. 

















New Grease Seal for 


Centrifugal Pumps 
304 

Zimmer & Francescon, Moline, 
Illinois has developed a new grease 
seal for centrifugal pumps. The unit 
consists of an air tight glass cylinder 
with plunger. Two copper tubes with 
fixtures, attach the unit to pump 
casing and packing gland housing. 
The unit is easy to install on any 
centrifugal pump with no loss of 
operating time. 

Once installed, the Z-F Grease 
Seal automatically supplies the shaft 
packing gland with grease under pres- 
sure. According to the company this 
unit has proved its effectiveness in the 


_ prevention of excessive heat—rapid 


wear—leakage—and scoring of the 
impeller shaft at the point it enters 
the pump casing. 











_Compact Chemical Feeder 


* | Meter Controls and Mixes 


HARDINGE 


COMPANY, 


INCORPORATED 


Corrosive Liquid Chemicals 
305 
Fischer & Porter Co., Hatboro, 
Penna., has developed a rugged, com- 
pact chemical feeder for simultane- 





Main Office and Works | and dispensing small porportions of 
liquid chemicals into liquid streams. 
(Continued on page 94A) 
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It takes a versatile valve to “fill the bill” in water, sewage 
and industrial treatment plants. Grinnell has this valve. It’s 
the famous Grinnell-Saunders Diaphragm Valve. 

This unique Grinnell valve, though employing only a 
single basic design, provides a wide choice of body, lining 
and diaphragm materials. 

For example, on lines handling filter alum, either glass or 
rubber lined Grinnell-Saunders Valves, equipped with neo- 
prene diaphragms, may be had. For sodium silicate, an iron 
bodied valve, with neoprene diaphragm, is recommended. 

Yes, the amazing adaptability of the Grinnell-Saunders 
Diaphragm Valve in handling highly corrosive fluids, gases, 
compressed air, beverages, foods and suspended solids .. . 
in lines where corrosion, abrasion, contamination, clogging, 
leakage and maintenance are costly factors ... explains its 
acceptance by industry after industry. For further details, 
write for Grinnell-Saunders Diaphragm Valve catalog. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, inc., Providence, Rhode Island bg 











OPEN | CLOSED 


Features which have made 
Grinnell-Saunders Diaphragm Valves 
the specified valve in many 

different industries: 


Streamlined flow. Smooth, streamlined passage, 
without pockets. Frictional resistance at a 
minimum. 

Leak-tight closure against grit, scale, suspended 
solids. 

Working parts absolutely isolated from fluid. Dia- 
phragm completely seals off working parts 
from fluid in the line. 


Body, lining and diaphragm materials to meet 
service condition. Bodies stocked in cast iron, 
malleable iron, stainless steel, bronze and 
aluminum; other materials on special orders. 
Valve bodies lined with lead, glass, natural 
rubber or neoprene. Diaphragm materials of 
natural rubber or synthetics. 


Minimum maintenance. No refacing or reseating 
is required. No packing glands to demand 
attention. New diaphragm can be inserted 
without removing valve body from the line. 





Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports ° Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing ond heating specialties * water works supplies 
protection systems ° Amco air conditioning systems 


industrial supplies e 


Grinnell automatic sprinkler fire 
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Called the Feedrator, it includes a 
built-in ejector which eliminates the 
need for a proportioning pump. A 
pressure differential in the main line 
to create a by-pass flow through the 
ejector is all that is necessary to oper- 
ate the unit. 

Many corrosive chemicals can be 
fed directly into the main stream be- 
cause the unit is enclosed in a Lucite 
block. For, chemical additives which 
Lucite cannot handle satisfactorily, 
the Feedrator block is also available in 
Uscolite at some additional cost. 

Small size of the body block, 4% 
by 2% in., affords ease of mounting 


CHING. IY sive STREAK 
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no matter how small the available 
space. It also helps account for the 
unit’s low cost. Further contributing 
to low cost and simplicity: the pipe- 
line adaptor screws directly into the 
unit’s body block, requiring no addi- 
tional fittings. 





MacDonald Elected Executive 
V.P. of Sterling Engine 

Sterling Engine Company, Buf- 
falo, N.Y., has announced the elec- 
tion of W. A. MacDonald as execu- 
tive Vice President of the company. 
Mr. MacDonald joined Sterling No- 
vember 13, 1951, as sales manager 


ENGINES 


IN NEW SEWAGE TREATMENT PLANT 


The New Joint Benton Harbor-St. 

Joseph, Mich. Sewage Treatment Plant 

designed to serve an equivalent popu- 

lation of 75,000 is in full operation. 
A novel feature is that it is of the split activated treatment 
type with provision for 8 MGD primary and 4 MGD secondary 
flow. The sewage pumps are driven by two 100 H.P., 720 RPM, 
8 cylinder, Climax sewage gas engines having automatic speed 
control which can vary the pumping capacity from 14 to 12 


MGD. 


Two 4100 CFM blowers are driven by 160 H.P., 720 RPM, 12 
cylinder, Climax sewage gas engines equipped with governors 
having manual control for speed variation. 

Climax engines were selected because of their known economy, 


dependability and flexibility. 


This treatment plant was designed by and built 
under the supervision of Consoer, Townsend & 


Associates, Engineers. 


FOR COMPLETE INFORMATION, WRITE TO... 


CHING. 


ENGINE AND PUMP MFG. CO. 


208 So. La Salle St. 
CHICAGO 4, ILLINOIS 


Factory-Clinton, la. District Office-Dallas, Tex. 
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and was promoted in December 
1951, to Vice President-Sales. Mr. 
MacDonald is particularly well 
known in industrial and automotive 
circles, having previously served as 
Vice President with Hupp Motors, 
Willys-Overland Company and the 
Kaiser-Frazer Corporation. 

















| 








Conoflow Announces New 
Control Valve Line 
306 


Conoflow Corporation, Philadel- 
phia, Pa., has announced a completely 
new line of control valves to be known 
as the LB Series. Embracing a new 
concept of valve topworks, coupled 
with a completely new single seated, 
split body valve design, the combina- 
tion results in an assembly that prom- 
ises to fulfill the many exacting re- 
quirements for the accurate, sensitive 
and positive control of many hard-to- 
handle fluids. 

The topwork consists essentially of 


| an aluminum cylinder with carefully 





bored and honed internals, a plastic 
piston with graphite impregnated “O” 
ring seal, and an integral positioning 
device that permits the static or 
cushion loading pressure to be in 
either the upper or lower cylinder 
chamber. Coupled with the reversible 
Conoplug, it permits any possible 
combination of forces to cope with 
unbalanced loads, and/or require- 
ments for predetermined plug posi- 
tions on loss of operating air pres- 
sures. The operator is capable of 
positioning accurately to well over 
one part in 1000 of instrument output 
span. 

This new valve is presently avail- 
able in sizes up to and including 4”, 
and for Series 15, Series 30, and 
Series 60 body ratings. 

(Continued on page 96A) 








Straight through, clean as a whistle! That’s 
the kind of flow perfection you get with an 
Q.C.f£ Round Port Valve. Because they’re the 
exact same size and shape as the pipe itself, 
there are no obstructions. You always get 
full capacity flow of heavy viscous ladings... 
without loss in head pressure. There are no 


The Petroleum Industry finds full-pipe 
area of OLC.f- Valves of great advantage 


on both natural gas and crude oil. 


QC, 


Write for Catalog 4-WS. American Car and Foundry 
Company, Valve Division, 150! E. Ferry Ave., Detroit 
il, Michigan. 


in Sewage Treatment Plants the (Cf 
exclusive Cylindrical Plug shears ob- 
structions, provides uninterrupted flow. handling materials in 


abrasive effects from solids in suspension. 

The full pipe area and non-wedging effects 
of Round Port Valves are also found in QLC-£- 
Rectangular Port Valves. Both are designed 
to give you long, trouble-free service with 
minimum maintenance. Don’t settle for less 
than the very best. It pays! 


PLUG VALVES 


Representatives in 
50 Principal Cities 
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In Processing Q_C.f Round Port Valves 
are 100% obstruction free, ideal for 
i suspension. 
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Pacific Clay Products 
to Build Research Laboratory 


Pacific Clay Products Co., Los 
Angeles, California, has announced 
that work has started on construc- 
tion of their new $100,000 research 
laboratory at Los Nietos, California. 
Scheduled for completion by the 
first of the year the laboratory will 
be devoted primarily to further im- 
proving the quality of the company’s 
clay products and to developing 
methods of producing longer lengths 
of vitrified clay pipe. 

Continuing studies also will be 
carried on to determine means of 
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reducing manufacturing costs. The 
laboratory will be equipped so as 
to actually simulate the manufactur- 
ing operations carried on at the 
company’s plants in Stockton and 
Los Nietos, California. The latter is 
the largest sewer pipe plant under 
one roof in the world, having a ca- 
pacity of 11,000 tons of finished pipe 


a month, 


The company also announced that 
Meredith C. Brown, formerly direc- 
tor of Research and Development, 
has been appointed Vice President 
of the company, in charge of Re- 
search and Development. 





A JOINT THAT KEEPS ITS HEAD 
...under STRESS and VIBRATION 


Long after you backfill the trench, water pipe joi i 
. pipe joints poured with 
ATLAS MINERALEAD® provide leak-free performance without main- 


tenance . 
vibration and deflection. 


- » protected by a bond permanently able to withstand stress, 


: This plasticized, sulfur base compound flows freely . . . handles 
easily . . . seals to a leakproof bond without caulkin iti 

! g. In addition, ATLAS 

MINERALEAD melts without bubbling or frothing or settling out in the 

melting pot. Both time and material are saved at every step of the jointing 
procedure . . . as proven by over a quarter of a century of usage. 

YOU SHOULD HAVE THE FACTS. Write now for Bulletin 


M10-1A on MINERALEAD. 


OTHER ATLAS PIPE JOINTING MATERIALS 
For Cast tron Water Pipe: HYDRORINGS®. 
For sewers: JC-60®, GK®, SLIPJOINT GK®. 


ATLAS JOINTING COMPOUNDS 


-+-+ @ Permanent bond 


MERTZTOWN, PENNSYLVANIA 


Engineering Representatives throughout the United States 
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Acid-Proof Sump Pump 
307 


The Galigher Co., Salt Lake City, 
Utah, has developed a 114” acidproof 
sump pump that handles acid sludges, 
corrosive and foamy products with 
solids in suspension and all types of 
difficult pumping where heads up to 
35 and flows to 75 gpm are required. 

This simple welded steel vertical 
pump is completely rubber lined and 
covered. The overhung suspended 
shaft design eliminates all submerged 
bearings, packings and other parts 
which normally cause trouble in this 
type of pump. 

The pump operates until the sump 
level is below the lower suction cover 
and will empty tanks to within 2%” 
of the bottom. A float switch or 
assembly—rubber covered and acid- 
proofed—can be fitted for the pump 
to control sump delivery. 

Neoprene and special rubber com- 
pounds are available for unusual 
applications. 


iin, 


Admiral Smiley 
Joins Sterling Engine 


Sterling Engine Company, Buf- 
falo, N. Y., has announced that Ad- 
miral Curtis S. Smiley has been 
appointed to the executive staff as 
Assistant to the President. Admiral 
Smiley just recently retired after 30 

ears’ service in the U. S. Navy. 

pon graduation from Annapolis in 
June 1923, the then Ensign Smiley 
reported for flight training at the 
Pensacola, Florida, Naval Air Sta- 
tion. The outbreak of World War II 
found him in command of Air Group 
Five, assigned to the Carrier YORK- 


TOWN. He was awarded the Distin- 
(Continued on page 98A) 
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JEFFREY goes to town 





.. » in the hills of Pennsylvania 


Altoona, Pa., as hundreds of other 
municipalities in the nation, called 
on Jeffrey for the most modern en- 
gineered equipment for treating 
sewage. The above illustrations 
show a part of a coordinated sew- 
age system that Jeffrey engineers 


City engineers prefer Jeffrey equip- 
ment. They like the way Jeffrey en- 
gineers help them develop methods 
for results. 


Whether the problem is water, sew- 
age or industrial wastes, rely on 
Jeffrey experience and engineered 


designed specifically for Altoona. equipment. Write Sanitation Divi- 


sion for Catalog No. 833 today. 
SANITATION EQUIPMENT 


Sludge Collectors @ Sludge Elevators @ Grit 
Washers @ Grit Collectors @ Scum Removers 
@ Spiral Conveyors ® Screenings Grinders @ Gar- 
bage Grinders @ FLOCTROLS © Rapid Mixers 
@ Bucket Elevators @ Chains, Sprockets 


“JEFFR 


IF IT’S MINED, PROCESSED OR MOVED 


.  oITS A JOB FOR JEFFREY! af 


Water & SEWAGE WoRKS, MARCH, 1954 








98A 


(Continued from page 96A) 
guished Flying Cross for action in 
the first Marshall-Gilbert Islands 
strike in January 1942 and the Com- 
mendation Ribbon for the Salama- 
na-Lae strike in March 1942. As 
commander of the escort carrier 
USS RUDYERD BAY, he was 
awarded the Bronze Star Medal for 
South Pacific campaigns. At the 
time of his retirement Admiral Smi- 
ley was Chief of Staff, Commander, 
Eastern Sea Frontier Headquarters, 
New York City. His business ad- 
dress will be the general offices of 
the Sterling Engine Company, 1270 
Niagara Street, Buffalo, N. Y. 





@ if interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


= —_— — 


Felix W. Saco Appointed 
Permutit Development Engineer 
The Permutit Company, New 
York, N.Y., has announced the pro- 
motion of Felix W. Saco to the 





@ Afghanistan © Colombia ° 
@ Canada © Mexico 
© Philippine Islands 
®@ Hawaii 
© Alaska 


® Panama Canal Zone 


To the four corners of the earth PEKRUL GATES are 
performing efficiently and dependably. PEKRUL 
Water Control Equipment is designed and developed 
to meet the most rigid requirements anywhere in the 


world. 


MANUFACTURERS OF PEKRUL GATES FOR 


Flood Control 
Levees 
Irrigation 
Water Works 
Dams 


Water & Sewace Works, Marcu, 1954 


Sewage Disposal 
Reservoirs 
Pumping Plants 
Oil Refineries 
Fish Hatcheries 


Rearing Ponds 
Recreation Pools 
Cooling Towers 
Steel Mills 





his newly-created office, he will 
able to devote full time to the 
important work of developing Per- 
mutits’ varied line of industrial prod- 
ucts. To‘assist him in this work, he 
will have a staff of designers, drafts- 
men and test engineers. 
Mr. Saco joined Permutit in Sep- 
tember 1952 and was assigned to the 
Mechanical Engineering rtment 


— of Development Engineer. 
n 
be 


to work on the design and improve- 
ment of household water softeners. 
He attended New York University, 
receiving a Bachelor’s degree in Me- 
chanical Engineering in 1940. 

















Portable Trailer Type 
Tool Box 


Aeroil Products Company, Inc,, 
South Hackensack, New Jersey, has 
announced a tamperproof, ruggedly 
built, fast trailing pneumatic-tired 
all-steel tool box. 

Featuring rigid telescoping sturdy 
stand legs at each end, this roomy 6 
foot box has overall length of 114% 
inches including tow frame, overall 
height of 49 inches and loading height 
of 41 inches. Load capacity of 2000 
Ibs. is said to make this unit a natural 
for Contractors, Highway Depart- 
ments, Public Utilities Waterworks, 
Maintenance and Municipal Depart- 
ments, Pipe Line Companies, etc. 

The Aeroil Toolbox has one pad- 
lock that protects the entire box. One 
man can open or close both lids from 
a single position. In locking, the 
handles pull the covers in tight, where 
they lock under the box rim. It is 
impossible to open either cover unless 
locking handles are released. Due to 
new type of construction the tow eye 
can be placed at any height (from 
24” to 38”) to accommodate various 
towing trucks. 

Partitions and sliding trays are 
standard features, affording ample 
storage space for small tools, parts, 
etc. 

Simplex Appoints Two 
New Service Engineers 


Simplex Valve and Meter Com- 
pany, Philadelphia, Pa., has an- 
(Continued on page 100A) 











With adequate dosages of Aqua Nuchar, water leaving your plant will be palatable 
and also give the appearance of sparkle that is so appealing to the eye. Besides removing 
the unpleasant odors, treatment of water with Aqua Nuchar gives your water that 
extra something to enliven consumer acceptance. 
If you have customer complaints, Aqua Nuchar Threshold Odor Experts will 
give your plant a complete survey without obligation. They will then recommend 
how you can best use adequate dosages of Aqua Nuchar to bring your threshold 
odors down to 5. (Remember that just reducing the threshold odor from 50 to 25 
will be detectable only by a very keen sense of smell.) The correct amount of 
Aqua Nuchar will deliver the sparkling, palatable water desired. 


Consult with Industrial's Technical Steff about the use of Aqua Nucher in your water 
treating plants. 


il 
ial. 


CHEMICAL SALES 
division west virginia pulp and paper company 


New York Central Building Pure Ol] Buildin: Lincoin-Liberty Buliding 2775 S$, Moreland Bivd. 
Park Avenue 35 Wacker 


Broad and Chestnut Sts. at Shaker Square 
Philadelphia 


New York 17, N.Y. age |, WMinols 7, Pa. Cleveland 20, Ohio 


Water & SEWAGE WorKS, MARCH, 1954 








100A 


(Continued from page 98A) 
nounced the appointments of E. M. 
Logan and J. L. Rainier as service 
engineers. 

Mr. E. M. Logan has been estab- 
lished as Service Engineer with 
headquarters at Woodlawn Park 
Apartments, 20th Avenue North, St. 
Petersburg, Fla. From this central 
point, he will handle all service engi- 
neering requirements in the states 
of Florida, Southern Georgia, South- 
ern Alabama, Mississippi and East- 
ern Louisiana. 

Mr. J. L, Rainier will be located at 
1536 N.E. 39th Street, Oklahoma 
City, Okla., in order to take care of 





: ; . 
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service calls throughout the states 
of Oklahoma, Nebraska, Kansas, 


Texas, New Mexico, Colorado, and 
other areas West as may be required. 





American Wheelabrator 
Appoints Wieschaus 

American Wheelabrator & Equip- 
ment Corp., Mishawaka, Indiana, has 
appointed Leroy J. Wieschaus to the 
post of District Manager of the com- 
pany’s Birmingham sales office. His 
new offices are at 805-6 Farley Build- 
ing, Birmingham, Alabama, and he 
will handle the company’s complete 
line of products. 





Plant also employs Chlorinizer 
and Flo-Watch by Builders- 
Providence, Inc another of 


the B-I-F Industries 


Mr. Wieschaus, a registered pro- 
fessional engineer, has been in the 
home office of the company for more 
than seven years, holding the positions 
of Market Research Engineer, Assist- 
ant Sales Promotion Manager, and 
most recently, Abrasives Engineer. 





Keasbey and Mattison's New 
Plant in Operation 

Keasbey & Mattison Company, 
Ambler, Pa., has announced that 
“Century” asbestos-cement pressure 
pipe now is being produced at the new 
Santa Clara, Calif., plant. 

Recently completed at a cost of 
$2,750,000, the new plant occupies 
a 26-acre site 40 miles south of San 
Francisco. 

The new plant is of steel frame 
construction, roofed and sided with 
“Century” asbestos-cement  corru- 
gated sheets. The main building is 
110 feet wide by 700 feet long. Total 
area of the plant is 182,300 square 
feet, with 96,000 square feet devoted 
to raw material storage and the re- 
maining 86,300 square feet to manu- 
facturing and other functions. 








PROPORTIONEERS 
Corrosion Control at Work 


This new Proportioneers lime slurry feeding package featuring a classi- 
fying draft tube solves the complete corrosion control problem for the 
Jamestown Water Company in Jamestown, Rhode Island — and does the 
job PRACTICALLY WITHOUT ANY OPERATOR ATTENTION WHATSOEVER. 
It’s a simple unit — a Proportioneers Heavy Duty Chem-O-Feeder mounted 
on an agitator-equipped tank. The milk of lime is injected into the effluent 
from pressure filters against a pressure of 85 p.s.i. The complete package 
is self-cleaning, and practically self-operating, and includes safety features 
which insure against failure or clogging. 

Solve your chemical feeding problems with a Proportioneers equipment 
package. Send details for data and recommendations. Proportioneers, Inc. 
350 Horris Ave., Providence 1, R. |. 


Tacpunrionxeis 


DIVISION OF 8-1-F INDUSTRIES, INC. _ 
Cee conmnons 











Handy Portable Pump 
309 
Kenco Pump Company, Lorain, 
Ohio, has developed a new, handy, 


portable pump. The new 114 pump is 
completely self-priming, and has no 





BUILDERS IRON FOUNDRY + BUTLDERS PROVIDENCE INC + Om—GA MACHINE CO 





Water & SEwace Works, Marcu, 1954 





@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


valves or moving parts other than the 
motor, pump impeller and seal. It 
delivers over 100 g.p.m. at lowest 
head, and is capable of forcing water 
to a maximum height of 100 feet. 
High suction lift is assured up to and 
including 25 ft. of lift. It is entirely 
self-priming. 

The Kenco 114 has an open-faced, 
non-clogging type impeller. It will 
handle all of the solids passed by the 
Kenco suction strainer affixed to the 
end of the suction hose. The impeller 
is fastened directly to the engine shaft 
without the use of couplings, key 
ways or other intermediate devices, 
and both impeller and wear plate can 
be replaced easily if wear or damage 
occur. 





Rockwell Names Ricketts 
to Sales Planning Post 

Rockwell Manufacturing Com- 
pany, Pittsburgh, Pa. has an- 
nounced the appointment of Mr. A. 
G. Ricketts as supervisor of the 
sales order department of the Com- 
pany’s Nordstrom Valve Division, 
and has been transferred to the Oak- 
land, California plant. 

A native of Pittsburgh and life- 
time resident of that area, Mr. Rick- 
etts has been with Rockwell 21 years, 
beginning as a storeroom clerk at 
the Homewood plant in 1932. He 
was later appointed assistant super- 


101A 


visor of the Nordstrom sales order 
department and became supervisor 
in 1950. 

In his new position, Mr, Ricketts 
will coordinate joint sales planning 
between the Pittsburgh and Oakland 
plants. 




















Dust Collectors 


310 


Wallace & Tiernan Co., Belleville, 
N. J., has developed two new models 
of the W & T Dust Collectors de- 
signed for the effective removal of 
nuisance and toxic dusts raised during 
hopper loading or other handling or 
feeding of dry chemicals. 

The Hopper Mounted Model has a 
built-in loading chute and returns 
dust directly to the hopper when the 
filter tubes are agitated. The Floor 
Mounted Model has a 4” diameter in- 
let connection and collects dust in a 
pail. 

Both models are housed in a circu- 
lar case approximately 5’ high and 
2” in diameter and have a capacity of 
400 cim. Dust is collected on the out- 
side of the filter tubes and provides 
a total filtering area of 60 square feet. 
During operation, the entire collector 
is under a vacuum so there is no leak- 
age of dust. 


EASY 10 LAY 


WITH UNTR 


SAVES TIME 


AINED LABOR 
» 


REDUCES COSTS 





McWane-Pacific Boltite mechanical joint pipe 
and fittings lay faster and reduce pipe line con- 
struction costs because the joints can be made by 
untrained workmen using only a ratchet wrench. 
Boltite is a better joint for either water or gas. 
Bottle-tight, leak-proof, yet flexible to allow 
settlement, or expansion and contraction of the 
pipe line. 

All joint parts, glands, gaskets and bolts are 
interchangeable with pipe, fittings, valves and 
hydrants made by other manufacturers. For com- 
plete information, wire or write McWANE CAST 
IRON PIPE COMPANY, Birmingham, Ala- 
bama, or PACIFIC STATES CAST IRON 
PIPE COMPANY, Provo, Utah. (Sales offices in 
principal cities.) 
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Dickey Clay Opens 
Mississippi Plant 

W. S. Dickey Clay Manufacturing 
Company, Kansas City, Mo., has an- 
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nounced the opening of a new plant at 
5721 First Street, Meridian, Miss. It 
is said to be the finest and most mod- 
ern manufacturing plant of its type 
in the nation. This most recent addi- 
tion to the state’s growing industrial 
life was constructed at a cost of 
$2,600,000. 

According to the company the clay 
sewer pipe produced at the new plant 
will be unexcelled in many ways: It 
will be longer, straighter, rounder, 
and stronger because Of the new 
methods and new machinery being 
used. The 4, 6 and 8 inch pipe is made 
on horizontal machines, the newest 
development in pipe extrusion. 





. Lerge iles- 
treticn 


use Fiber- 
te be tied. 

” end coller 
simplify 
pouring 
concrete in- 
te form. 

. Completed 
meter box 
berre!l. 


. Meter box 
with cover 
in plece. 


Water utilities thet find vitrified or con- 
crete tile expensive or difficult to obtain, 
may now moke their own berrels for 
outside meter settings with Ford Singl- 
use Fiberforms which are inexpensive and 
easy to use. Forms made for 15", 18" and 
20” 1D berrels and in lengths of 15", 18" 
and 24". Use two for deep settings. Send 
aformation. 


for full i 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY. INC. Wabesh, Indiene 
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The larger diameter pipe (10 to 
36 inches) is also processed almost 
completely automatically. New type 
hydraulic presses form this pipe at 
600 pounds per square inch, giving 
the product an extremely dense body 
and greater strength. Dickey’s new 
plant will also produce vitrified wall 
coping, flue lining, drain tile, filter- 
bed blocks, septic tanks and flashing 
blocks. 

The big plant has ten periodic (bee- 
hive) kilns and one continuous tun- 
nel kiln. It has an estimated annual 
production capacity of 36,000 tons, 
with provisions for future expansion. 
The yearly payroll will exceed $300,- 


, 000 for about 150 employees. 


i 
j 


entiin 


Water Filters 





311 

Marvel Engineering Co., Chicago, 
Ill., makers of Marvel Synclinal 
Filters, have recently adapted all 
models of their Sump and Line type 
filters for water applications. No 
changes have been made in the basic 
synclinal design. 

Maximum active filter area, long- 


|er periods of operation, no mov- 





ing parts, simplicity of maintenance 
and other features of Marvel Syn- 
clinal Filters used in the filtration 
of oil in hydraulic and low pressure 
liquid circulating systems have been 
retained. Available for either sump 
or line installation in 8 individual ca- 
pacity size units from 5 to 100 
G. P. M. Greater capacities attained 
by multiple installations. Choice of 
mesh sizes ranging from coarse 30 
to very fine 200 to handle various size 
particles. 


—<t 





New Labyrinth Water Stop Size 
312 

Water Seals, Inc., Chicago, IIL, 

has announced a new addition to their 

Labyrinth line of polyvinyl plastic 

water stops for use in concrete con- 


struction. The new product, in a 
three-rib size, meets the demand for 
waterstop with Labyrinth character- 
istics in the intermediate size of con- 
crete pours for walls, slabs, footings, 
etc. The two-rib size for light con- 
struction and the four-rib size for 
heavy pours, have proved effective 
in a variety of installations ranging 


from dams and swimming pools to 
| underground parking lots and indus- 


trial buildings. 

The new three-rib product has all 
the Labyrinth features: it is flexible 
for ease of handling and for use in 
curved forms; the Labyrinth design 
assures a permanent water-tight seal 
between concrete pours; the poly- 
vinyl plastic material is impervious 
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to chemical deterioration in concrete ; 
it is easy to cut and can be quickly 
spliced in a water-tight weld by using 
only a heated knife blade. 














New Tunneling System for 
Sewer Construction 
313 

The Lamar Pipe and Tile Co., Sag- 
inaw, Michigan, has introduced the 
new “Inner Circles” process, using 
“Tunneliner” reinforced concrete 
pipe, that permits the construction of 
sewers at underground levels with- 
out disturbing the surface. 

The “Tunneliner” pipe is made in 
short, precast, elliptical sections with 
a ratio of length to width permitting 
one section to be passed through the 
portion of underground sewer already 
tunneled. According to the company, 
the installation process requires less 
earth removal than with old methods 
and fewer on-the-job laborers are 
needed. Only simple, standard skills 
are required and less installation 
equipment is necessary. The finished 
sewer is stronger and has a slightly 
larger capacity than if built with cir- 
cular pipe of the same nominal diame- 
ter. 


_ 


Blewett Named President of 
Newport News Shipyard 
Newport News Shipbuilding and 
Dry Dock Company, Newport News, 
Va., has announced that William E. 
Blewett, Jr. was elected President 
at a recent meeting of the Board of 
Directors. Blewett succeeds J. B. 
Woodward, Jr. who will retire as 
President of the Company after near- 
ly forty years service, but will retain 
his position as Chairman of the Board. 
Blewett, who has been Executive 
Vice President since 1947, is the sev- 
enth President in the sixty-seven year 
history of the Newport News Com- 








— — 
LOOK FOR THE B:G & 


WHEN YOU BUY CENTRIFUGALS 


Your specific needs may dictate other important charac- 
teristics in centrifugal blowers or exhausters. But even so, 
these four values are essential to over-all successful per- 
formance. You’ll find them in every Roots-Connersville 
Centrifugal Unit, regardless of size. And if you desire 
variations to suit your application, the ability to meet 
these needs is a heritage of our 100 years’ specializing in 
equipment to handle gas and air. 

You'll find first-cost economies, too, in the wide range 
of capacities of R-C Centrifugals. From 2,000 cfm to 
100,000 cfm, you can choose the single-stage or multi- 
stage unit most closely matched to your individual re- 
quirements. You can count on the same high quality of 
performance that has made many thousands of first-time 
buyers enthusiastic, repeat customers for R-C equipment. 

For your present or future requirements, we suggest you 
call on Roots-Connersville, for 100 years the specialists in 
handling gas and air. 


A DIVISION OF DRESSER INDUSTRIES, HNC. ey y 
354 Mount Ave. + Connersville, indiona 


oe wy 


Specialists in handling gas and air 


Water & SEWAGE WorkKS, MARCH, 1954 


(Continued on page 104A) 





It is amazing how THORO System products 
will correct a condition, such as shown in 
photograph. Concrete was sandblasted to 
remove all disintegrated material to sound 
concrete surface and reinforcing rods. 
Patching was done with THORITE Patching 
Mortar, bringing blistered areas to true and 
even lines, followed by two applications of 
WHITE THOROSEAL for protection. 


AFTER 
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THOROSEAL 
Kestorud this 


Filtration Plant 


BEFORE 


Example of complete break-down 
of masonry, due to penetration of 


At minimum cost, almost Ys the cost of other methods, concrete restoration, 
petching and surface protection was completed with THORO System products 
on Filtration Plant in Keyser, West Virginia. Contractor: Standard Construction 




















Standard Dry Wall Products 


Box X, NEW EAGLE, 
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(Continued from page 103A) 
pany. As President, Blewett will be 
the Chief Executive Officer of the 
Company. 

The Board also voted promotions 
for two other members of the execu- 
tive staff, N. L. Rawlings was elected 
Executive Vice President and General 
Manager and R. I. Fletcher will be- 
come the chief accounting and finan- 
cial officer by his election as Financial 
Vice President and Comptroller. 


Liferature & 
ts € ataless 


Pavement Breakers 
314 

Ingersoll-Rand Co., New York, 
N. Y., has just published a catalog 
entitled “The Right Paving Breaker 
for Every Job.” This new piece of 
literature tells, concisely, the story 
of Ingersoll-Rand’s series of Break- 
ers from the 14 Ib. J-10 to the 146 
Ib. R-30. 

Each machine is adequately de- 
scribed both as to specifications and 
jobs it can perform. A typical cross- 
section view shows all the important 
features of the construction and de- 
sign of the Paving Breaker line. In- 
dividual pictures of each help to 
emphasize the “Right Breaker for 
Every Job” theme. In addition, two 
pages of the 8-page bulletin illustrate 
the individual tools and accessories 
available for the complete line. 


_ 
—_ 





Dual-Purpose Coupling 
315 

Morris Coupling and Clamp Co., 
Ellwood City, Pa., has just published 
a folder on the Morris Positive Seal 
Dual-Purpose Coupling. 

The folder explains the applica- 
tion of the device for coupling or 
repairing of gas, water or petroleum 
pipe lines. Complete price and spec- 
ification data is included, and the 6- 
step method of assembly illustrates 


| simplicity of design, speed of instal- 


lation, and durability of the com- 


ponents. 


<i 
—_—— 





| Water and Sewage Works 
| Construction 





316 

Baton Construction Corporation, 
Philadelphia, Pa., has just published 
a brochure which includes Water and 
Sewage Works Construction and 
shows specific experience in sanitary 
engineering projects. Pictured and 
described are the Porter Rapid Sand 
Filter Plant at Wilmington, Dela- 
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ware and the Sewage Disposal Plant 
at Pottstown, Pennsylvania, both 
constructed by the Baton Construc- 
tion Corporation. 


<i 
—_- 





Buckeye Ditchers 
317 


Gar Wood Industries, Wayne, 
Michigan, has just released a new 
catalog showing all 9 models of 
Buckeye Ditchers. 

This new catalog, well illustrated 
with action and still photographs, 
shows the many types and sizes of 
Buckeye Ditchers available, their 
digging speeds, digging depths, 
widths, etc. Also included in the 
catalog is data on engines, horse- 
power, machine weights, and ground 
bearing pressures. 


-_ 
Se 


Backflow oe TO GET TIGHTER SEWER JOINTS 


Backflow Engineering . ee 
ment Co., Los Angeles, Calif., have * ege 
mertable’ a. bullecn on Reduced | J@ffersonville, Ind., Specified JiR ROPAX 
Pressure Backflow Preventers. 

The bulletin, by means of cross- 
sectional drawings keyed to the text, 
gives the complete operation details 
of the device. Pipe sizes and ship- 
ping weights are given along with a 
recommendation for a typical instal- 
lation. The bac page is taken up| 
with flow charts for the Beeco back- 
flow preventers. 

a 


Fusion Welded Steel Pipe 
319 


Southern Pipe & Casing Co.,| 
Azusa, California, has available a 
bulletin on Automatic Electric Fu- | 
sion Welded Steel Pipe. 

The 2-color bulletin discusses the | 
advantages of long service and econ- 
omy for the pipe as well as the pro- | 
tective coatings used. A series of 
9 photographs gives a picture se- 
quence of the pipe from the steel | 
coil stage through testing, coating, | 

| 


Making tight, de- 
pendable joint on 
Jeffersonville job 
with Ropax and 
Kalktite. 

* 





packing and 
cold applied 


KALKTITE 


sewer joint 


To reduce ground water infil- 
tration to a minimum and pro- 
tect against overloading the 
sewage disposal plant, Jefferson- 
ville, Ind., needed positively 
tight, dependable sewer joints in 
their new 25-mile sewer project. 





compound 


That is why they chose Ropax and Kalktite, recognized 
from coast to coast over a 30-year period for producing 
exceptionally fine results. 


Ropax is a non-porous sewer joint packing that provides 
additional joint sealing material. It forms a solid, watertight 
seal when caulked back in the pipe bell and permits proper 
pipe alignment. Available in %” to 1% diameters, there is 
Ropax packing for all sizes of bell and spigot pipe. 


Kalktite is a sewer joint compound that is mixed and 
applied cold on the job. It sets up even under the most 
adverse pipe laying conditions, forming a dense, tough and 

flexible seal that allows normal sewer line settlement and 
pera cy rat cnet oe | alignment deflection. Economical to use, Kalktite allows 
installation of more joints per man, per hour, per day. 


etc., until it is loaded on the flat car | 
for shipment. Charts giving safe in- 
ternal working pressures and heads, 


Diaphragm Valves 

320 
Hills-McCanna Company, Chi- 
cago, Illinois, has recently published 
an attractive 3-color catalog on 
Hills-McCanna Saunders Patent 


Diaphragm Valves, 
This amply illustrated 38-page 
catalog covers in detail: introduc- 


| PRESSTITE 


WRITE TODAY for samples and new 
catalog with detailed information on 
getting better, tighter sewer joints with 
Ropox and Kalktite. 


’ PRESSTITE ENGINEERING COMPANY 





3780 Chateau Ave., St. Lovis 10, Mo, 
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BLACKBURN-SMITH SEWAGE EJECTORS 


RATED TO HANDLE 


12,000 GPM OF SEWAGE 
WERE FURNISHED IN 1952 ALONE 


The above figure represents the rated 
amount of sewage handled by Blackburn- 
Smith ejectors in one year alone, attesting 
to the wide usage and desirability of a 
good, dependable, rugged pneumatic sew- 
age ejection system. 


30 to 500 GPM in both ~~ and twin 
units against high discharge 


Exclusive Modern Features 
Over 50 years service has proved the worth of 
Blackburn-Smith Ejectors. Yet our today’s prod- 
uct is full of exclusive modern features such as: 
1. Float and electrical float switch controls. 
2. Float and pneumatically controlled snap 
action valve. 
3. Electrode controls. 
Any one of the above, with or without Air 
Receivers. Get Catalog S. 


Blackburn-Smith Mfg. Co. Inc. 


98 River St., Hoboken, N. J. 
HOboken 3-4425 


Compact ejector system having motor com- 
Phones: Rector 2-9360 


pressor assembly and all controls in one 
“packaged” unit. 











NO OTHER 
PIPE JOINT 


A careful survey of pipe joint costs will surprise you as to how much ase 
can save with BOND-O. low installation cost as well as a perfect 
performance record proves that nothing else equals BOND-O. 

This self-caulking “ge. pers is accurately formulated and is used for 
jointing cast iron bell and spigot pipe. 

Machine-blended by a unique process, BOND-O makes joints that are 
uniform and trouble-free. No BOND-O failure has ever been reported. 


Write for literature today. 


NORTHROP & COMPANY, INC. 
SPRING VALLEY, WN. Y. 
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tion to the valve; operating fea- 
tures; installation views; operating 
data and typical services; selection, 
sizing and ordering; methods of 
operation; body materials; dia- 
phragm materials; specifications for 
handwheel, lever, sliding stem, and 
air operated valves; and data on 
other valves and special equipment. 
The inside back cover lists the 
names and addresses of Hills-Mc- 
Canna sales representatives in 16 
different locations in the country. 


— 
— 





Pipe Cutter 


Ellis & Ford Manufacturing Co., 
Ferndale, Michigan has available a 
4-page bulletin on the Ellis Pipe 
Cutter. 

The bulletin describes the cutter 
as being an all-purpose cutter that 
cuts pipe in or out of ditches, cor- 
ners or other tight places. Complete 
details of the two models, as well as 
a list of parts, are given along with 
prices and shipping weights. The 
back page is devoted to Ellis pipe 
clamps and plugs. 


_— 


Saran Lined Pipe, 
Fittings and Valves 
322 


The Saran Lined Pipe Company, 
Ferndale, Michigan, has available a 
32-page bulletin on Saran Lined 
Fittings, Pipe, and Valves. 

This profusely illustrated bulletin 
covers saran lined steel pipe; malle- 
able iron union fittings; cast iron 
flanged fittings; cast steel flanged 
fittings ; reducing and blind flanges ; 
spacers; saran rubber gaskets and 
sheet packing ; plug, diaphragm and 
check valves. Typical connections 
and the fabrication of saran lined 
pipe is shown by means of cross-sec- 
tional drawings. Chemical resistance 
of saran, operating temperatures and 
flow characteristics are also given. A 
temperature conversion table com- 
pletes the bulletin. 


Three Full-Color Bulletins 
Describe New G-E Line of 
Tri-Clad Motors 

323 


General Electric Company, Sche- 
nectady, New York, has just pub- 
lished three new four-color, picture- 
story bulletins describing the 
recently announced line of Tri-Clad 
“55” Motors, built in 1-30 hp. 
ratings to latest NEMA dimensions. 

The publications contain com- 
plete descriptions of new mainte- 
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nance, performance, and protective | 
features of the line, and each in- | 
cludes a double-spread cutaway | 
drawing of the motors. A 16-page | 
booklet covers dripproof models; | 
enclosed motors are presented in | 
an 8-pager; and a 14-page bulletin | 
describes the new gear motors. 


_ 
ae 





Diatomite Filters 
324 


The General Filter Company of | 
Ames, Iowa, has a new illustrated | 
folder available, which affords in- | 
formation on Diatomite Filters. 

As explained in the bulletin the | 
use of diatomite filters is becoming | 
more widely known as this equip- | 
ment is frequently specified for | 
swimming pool systems. They are | 
successful in filtering oil from con- 
taminated water and were used by | 
the Armed Services to filter out | 
water organisms that produce sick- | 
ness and disease if taken into the 
human system. 

In addition to giving the specifica- 
tions, a typical swimming pool in- 
stallation is shown in detail together 
with a cut-away illustration of the | 
diatomite filter. 


— 
> 


Bulletin Outlines lon 
Exchange Technology and 
Industry Uses 





325 


Rohm & Haas Co., Philadelphia, 
Pa., has just published a new 16-page 
illustrated bulletin, “Amberlite Ion 
Exchange,” that gets back to funda- 
mentals and answers such questions 
as: What is ion exchange? How and 
where is it serving industry? By 
relating ion exchange technology to 
familiar examples, the bulletin offers 
readily understood explanation of 
this relatively new unit operation 
and its growing domain. 

Fundamental ion exchange proc- 
esses are described with the aid of 
a full page of two-color drawings. 
In the introductory section is a brief 
history of synthetic resin ion ex- 
change development as well as ex- 
planatory material on regeneration 
and deionization. 

In the application section, the 
field is broken down into 13 process 
types: water conditioning for in- 
dustry and home; removal of metal 
ion contaminants, recovery of me- 
tallic ions ; recovery and purification 
of organic bases; deacidification of 
solutions; recovery of acidic con- 
stituents; adjustment of metal ion 
concentration; catalysis by acids 
and bases; fractionation of ionic 


constituents ; the conversion of salts 
(Continued on page 108A) 











COMPOUNDING TUBE SECTION & 


SPARLING COMPOUND®METERS 


combine the ranges of two meters in one totalization without 
separation or duplication! Low head-loss and ‘high efficiency 
are assured! SIZES: 6” x2” up to and including 36” x 10”. 


LOS ANGELES 54 . Box 3277 ATLANTA 3.66 Luckie St. N.W. 
NEW YORK 17.101 Park Avenue BOSTON 86...................6 Beacon Street 
CHICAGO 8 1500 S. Western Ave. KANSAS CITY 6, MO 6 E. lith St. 
CINCINNATI 2... 626 Broadway SAN FRANCISCO 24.85 Industrial St. 
DALLAS |... 505 N. Ervay Avenue 
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DAM REPAIRED 
WITH “GUNITE” 


The two photographs show 
the Bulls Bridge Dam of the 
Connecticut Light and Power 
Company, which is one oi 
many dams we have repaired 
for this company. 

The upper view shows the 
work in progress, and gives 
some idea of the condition of 
this structure before repairs 
were made. The lower view 
is of the completed job. 

After chipping out the loose 
and disintegrated concrete 
and sandblasting the entire 
area, heavy reinforcing mesh 
was placed over the surface 
of the old concrete and 
“GUNITE” applied two inches 
thick, plus the material re- 
quired for filling deeply 
eroded portions, 

Our 72-page bulletin C- 
2400 describes scores of 
similar “Gunite” jobs. 


Write today for bulletin C-2400 


MENT GUN COMPAN 


"GUNITE CONTRACTORS 


GENERAL OFFICES — ALLENTOWN, PA., U.S. A 
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REPAIR 
BROKEN MAINS 


Pe 
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SKINNER-SEAL Split Coupling 
Clamp for dependable and 
lasting repair of broken 
mains. Sizes 2” to 24” inclu- 
sive. Write for catalog. 


M. B. SKINNER COMPANY 
SOUTH BEND, INDIANA 


ONLY FENCE 
MADE OF 
KONIK STEEL 


= Konik metal is a 
eneatel analysis steel containing 
copper, nickel and chromium for 
greater strength and rust resist- 
ance. Galvanizing after wea 
adds still more protection. Re- 
member, only Continental is 
made of Konik Steel. 


Please send FREE copy of ‘ Planned 
Protection''—complete manual on property 
protection. 

Name 
Address_____. 
City. 








State 








CONTINENTAL 
STEEL CORPORATION @ KOKOMO, INDIANA 
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dy double decomposition; analysis, 
deionization; pharmaceutical and 
medical uses. ithin each group, 


examples show how ion exchange is 
solving specific industry problems. 





Diaphragm Motor Valves 
326 


Minneapolis-Honeywell Regulator 
Co., Philadelphia, Penna., has just 
released a twelve-page Bulletin that 
describes the high quality, low cost 
Series 362 line of Diaphragm Motor 
Valves for on-off or narrow band 
proportional control. Complete spec- 
ifications are given for both type 
26 single seated and type 27 Bellows 
sealed valves. 


Sterling Slo-Speed Electric 
Power Drive Scale Drawings 
327 


Sterling Electric Motors, Inc., Los 
Angeles, Calif., has announced the 
availability of a new set of Scale 
Drawings for Geared Slo-Speed 
Electric Power Drives. 

These Templets have many uses: 
Engineers will find convenient in 
layouts—Draftsmen can save time 
in scale drawing work—Estimators 
will use on preliminary layouts— 
Accurate clearance information can 
be determined—quick, clean layouts 
can be made. 

The folder includes separate 
sheets with each sheet numbered 
for easy refiling. Three views of the 
Slo-Speed Drive are detailed on 
each page with the frame and type 
drawn to 3 separate scales: 4”=1’; 
1”=1’; 14”%=1’. All ratings from 
Y% H.P. to 30 H.P. are included in 
the folder. The drawings are adapt- 
able to almost any drafting require- 
ments. 


Dorrco Distributor 
328 


The Dorr Company, Stamford, 
Conn., has announced the availabil- 
ity of a new twenty-page, two-color 
bulletin, “The Dorrco Distributor.” 

The bulletin describes Distributor 
types, sizes and capacities, operating 
and mechanical features, and appli- 
cations to both high and low rate 
trickling filter treatment. Also in- 
cluded are photographs of actual in- 
stallations as well as cut-aways and 





2? 





| wash drawings illustrating mechan- 
| ical details. 


According to the bulletin the dis- 
tinguishing mechanical features of 
the unit include a quick opening 
dump gate at the end of each arm to 





permit easy flushing, adjustable 
| orifice slots to allow final flow regu- 
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ROBERTS FILTER MFG. CO, 
607 Columbia Ave. 
Darby, Pa. 











SEWAGE PLANT CAPACITY 

WITHOUT CAPITAL COST! 

WHAT IS IT? 

@ BIONETIC is a dry powder of preserved 
beneficial groups of micro-organisms that 
accelerate natural biological action. 


WHAT DOES IT DO? 

@ BIONETIC can save money on sewage 
plant problems including odor control, in- 
created sludge digestion capacity, and 
scum blonket control. 


INTERNATIONAL ACCEPTANCE: 


@ BIONETIC is succesfully used by hundreds 
of municipalities, industries, resorts, and 


CORPORATILON 





@ If interested in equipment or literature mentioned 


mail a 


below, 
Reader Service Card with your name, address, and item key number. 


¢ Permanence 

* No tuberculation 

¢ Equal distribution 

¢ Uniform filtration 

* Low loss of head 

¢ Acid, alkali-resistant 
* Long life 





LEOPOLD 


Glazed Fire Clay 
TILE FILTER BOTTOMS 


Today, in more than 250 plants 
with a daily capacity of over 1% 
billion gallons, Leopold Duplex 
Filter Bottoms are providing de- 
pendable, economical service with 
minimum maintenance. 

Made of highest quality de-aired 
fire clay—vitrified and salt glazed, 
the Leopold Filter Bottom requires 
only a shallow depth of small 
sized, inexpensive filter gravel to 
support the filtering medium. 
Further, the laterals and distribut- 
ing blocks are all combined in one 
strong permanent unit that will 
last indefinitely. 

Adaptable to any rectangular 
filter unit, the Leopold Glazed Tile 
Filter Bottom is designed to suc- 
cessfully meet all underdrain 
requirements. 


Each Leopold filter block is about 2 sq. ft. in 
crea—weighs approximately 100 pounds. 
Complete Water Purification and 
Sewage Plant Equipment . . 

© DRY CHEMICAL FEEDERS 
© FILTER OPERATING TABLES 
¢ MIXING EQUIPMENT 

Want more details? Write us today. 


F. B. Leopold Co., Inc. 
2413 W. Carson Street 
Pittsburgh 4, Pa. 





| 
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lation and minimize clogging, and a 
positive air seal to protect the mer- 
cury seal between the rotating and 
fixed elements from physical contact 
with sewage. A large ball bearing 
race running in oil at the turntable 
base insures stability and facilitates 
lubrication. 

The bulletin further states that 
this self-propelled machine is avail- 
able in sizes ranging from 20 to 200 
ft. in diameter and capable of han- 
dling 60 to 22,000 gpm. Variations 
of the unit include either two or four 
arm models, and arms may be of 
single or double compartment de- 
sign. In small treatment plants one 
Distributor can be employed to feed 
both primary and secondary filtra- 
tion stages when the two filter beds 
are located concentrically. 


Light-Weight Spur Gear Hoist 
329 


Coffing Hoist Company, Danville, 
Ill., has just published a new four- 
page, two-color bulletin describing 
the Coffing Challenger. The Chal- 
lenger is a light-weight spur gear 
hoist of formed steel construction 





that features easy portability and | 


resistance to shock load breakage. 

Included in the bulletin is a cut- 
away drawing indicating its sim- 
plicity of design and ease of servic- 
ing. Other hoist features, dimension 
drawings, and specifications for the 
\4-, l- and 2-ton models are also 
included. 

—<$<$<$<$<@g—____ 


Large A-C Motor Control 
330 


Electric Machinery Mfg. Com- 
pany, Minneapolis, Minnesota, in a 
special 36-page issue of the “E-M 
Synchronizer” presents, The ABC of 
Large A-C Motor Control, in an 
easily understood manner the basic 
facts helpful in the proper selection 
and application of controls for large 
industrial motors. 

This booklet contains more than 
sixty illustrations and charts which 
are explained and discussed in the 
accompanying text. In addition to 
describing the various control ar- 
rangements available for large motor 


| application, the booklet includes dis- 


cussions of the latest developments 
in motor and personnel protective 
features. 


<i 


Differential Fiow Meter 
331 
Hays Corporation, Michigan City, 
Indiana, has just published an 
8-page booklet on the Hays Diaflow 
Meter. 





(Continued on page 110A) 





NEW! 
ARDCO 


FOR RAPID 
POLAROGRAPHIC 
ANALYSIS 


Compact 
¢ Portable 
¢ Easy-to-Operate 


270= 


Cut down time and save operating 
costs on your disposal plant! Use the 
new Ardco for D O determination 
and oxygen utilization rates for the 
most efficiency. The new Ardco Model 
535 is battery operated, making it 
completely portable ard ideally suited 
for laboratory and field work. 14 will 
measure any ion capable of being re- 
duced. With a few minutes instruc- 
tion, anyone can operate it. Knob 
controls permit the selection of work- 
ing voltages up to 3 volts and current 
multiplications to 24 micro amperes. 
Write for complete information. 
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@ If interested in equipment or literature mentioned below, mail a 
110A Reader Service Card with your name, address, and item key number. 


(Continued from page 109A) 

ROTO-TROL— The booklet describes the meter ANTHRAFILT 

as being ideally suited for sewage © Mark Re Pate , 

disposal plants, industrial furnaces, A M 
and cost accounting. Among the fea- 
tures discussed are: pilot method 
of operation; dry diaphragm-type 
measuring element; and pac’ age 
unit construction, 








<n 
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Sewage and Sump Pumps 
332 
American-Marsh Pumps, _Inc., 
Battle Creek, Michigan, has pub- 
lished a bulletin on Non-Clog Sew- 
R be - 2 age and Sump Pumps. 
’ The bulletin discusses three types 
WITH this 2-pump RF-2 “gis of pumps: vertical, wet pit, single 
ALTO. be pease Sey 2 or duplex ; vertical dry pit; and 
mene eestemes a5 shar horizontal. Keyed, cross-section Servicing 
TROL = Each pump is operated drawings with explanatory text, Water Holders 
on alternate  sterting point up the features of the three All Types 
cycles. The RF-2 operates both pumps pumps. Specifications, performance Elevated and 
together, when required. RF-2 instelle- tables, and installation dimensions Standpipes. 


tions give dependable service year . Specially designed 
after year, with the minimum of atten- are also ghar materials that hold 








a, 








down corrosion. 


Write for full date Water Analysis Chemicals IT’S THE APPLICATION THAT COUNTS 
333 All guaranteed work. 


rman cama: Hach Chemical Company, Ames, SPEELMON ELEVATED 
HEALY-RUFF COMPANY Iowa, has released the new HachVer 
ooThe TANK SERVICE 


783 HAMPDEN AVE, ST. PAUL 4, MINN. 


— 


tion. 








The catalog discusses the various 
catalog disc various 6 


chemicals made by the company for 
use in water analysis. A new reagent 622 0. Court St. Rockford, Mm. 


named MonoVer is explained in de- 
tail and the Hach MonoVer total 


Ct. Louis hardness test, oy as ners a 
of thie eotaina ta dbveend pie ——>| INSP ECTION 


Turhidimeter listings of equipment and chemical k oe: REPAIRING 























prices. 
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ili For measuring Small Capacity Controlled | - | | nm | PAINTING 


turbidity of wa- 
ter. Consists of 
cast aluminum 334 
housing, adjust- Milton Roy Company, Philadel- 
able lamp .. . hia, Pa., recently released a new 
two vertical wells tx: Bi covering their “miniPump” VIRGINIA ERECTION 
for holding two line of Controlled Volume Pumps. COMPANY 
Nessler tubes. The new bulletin gives complete Constitution Bivd. 
data on capacities, pressures, mate- P.O. Box 387 Rochester, Pa. 
rials of construction as well as oper- 
ating details. 

Some of the many variations of | = —SSSS_—_—_—_—= == 
this line are illustrated to show 


typical speed and stroke length con- HYDRAULIC or SANITARY 
trol of capacity; constant flow; air WANTED 


operated; and miulti-plex Units. 
Cutaway Views illustrate the ex- $8,520-$10,700 
The City of Philadelphia has an 
. opening for an engineer experienced 
* pporeee omnes rood ie in the design of - aoate municipal 
comes sewers and street drainage systems. 
capped for normal operation. Must be capable of making studies and 
WRITE: reports of flood contro! methods and 
assist in the design of sewage and 


Phipps & Bird, Inc. | | 253 || Sears a ot 
pt 


’ sonnel Office, Water ¥ Hall 
P. O. Box 2V Richmond 5, Va. | WATER ' | ~ agg City He 


Volume Pumps 
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@ If mterested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


clusive Milton Roy Step Valve and 
the new Double Ball Check Column 
Valve Liquid Ends—both of which 
are available in the “miniPump” 
design. 





Chemical Treatment 
of Water 


335 


Lapp Process Equipment Divi- 
sion, Leroy, New York, has just 
published a bulletin on the Chemical 
Treatment of Water with Lapp 
Pulsafeeder. 


The bulletin discusses the different 
types of Pulsafeeders and the center 
pages show an exploded type line 
drawing of the feeder with text ex- 
plaining the various functioning 
parts. Pages 3 and 4 show drawings 
of typical applications in the pumped 
water supply, gravity water supply, 
swimming pool water supply and 
sewage treatment. A table of sizes, 
capacities and shipping weights 
along with specifications complete 
the bulletin. 


—— 
> 





Non-Clog Sewage and 
Sump Pumps 
336 
American-Marsh Pumps, _Inc., 
Battle Creek, Mich., has just pub- 
lished a comprehensive 8-page bul- 
letin on Sewage and Sump Pumps. 


The bulletin describes in detail 
three types of pumps: the NKS Ver- 
tical Wet Pit Single or Duplex; the 
NKV Vertical Dry Pit; and the 
NKH Horizontal. Complete specifi- 
cations are given for all types and 
optional equipment is illustrated and 
explained. 


Performance tables are supplied 
according to pump capacity and de- 
tailed help is given for selecting the 
correct pump. Dimension drawings 
are shown to aid in specifying these 
models, and help in preparing engi- 
neering layouts. 

Materials used and design of the 
pumps are fully explained to show 
how efficient non-clog performance 
is achieved. The bulletin is particu- 
larly useful in that complete data 
are given in easy-to-use form. 


<i 
> 





Pipe Tools 
337 
Beaver Pipe Tools, Inc., Warren, 
Ohio, has recently produced a con- 
densed, 8-page yuick-reference cata- 
log covering their entire line of 
Pipe Tools. 


Printed in two colors, and com- 
plete with user’s prices, this new 


Quick Reference Beaver Catalog 
carries all necessary information on 
Beaver Pipe and Bolt Threaders, 
Square End Sawing Vises, Pipe 
Reamers, Cutters (power and hand), 
and Pipe and Bolt Machines. Alsv 
included is the new Beaver Model 
“D” Power Drive, the Beaver No. 
55 Nipple Chuck and the newest ad- 
ditions to the Beaver line, the No. 2 
and No. 4 Direct Pressure Pipe Cut- 
ters. 

This catalog can be punched and 
inserted in a three-ring binder for 
easy, quick reference. 


-— 
_— 


Sewer Compound 
Melting Pots 





338 

Aeroil Products Company, Inc., 
South Hackensack, New Jersey, has 
released a brochure on Sewer Com- 
pound Melting Pots. 

The brochure illustrates and de- 
scribes in detail the latest in port- 
able wheeled pots for the melting 
and heating of sewer pipe and elec- 
trical pipe compounds, such as 
Sewer-seal, G-K, Hydro-tite, Min- 
eral Lead, Enamels, tar, etc. The 
units come equipped with either 
kerosene burner outfits or bottled 
gas burners. 





Multi-Purpose 
Sump Pump 
339 

Kenco, Inc., Lorain, Ohio, has 
released a new folder describing the 
new 109 All-Purpose Sump Pump. 
The 3-color brochure illustrates de- 
tails of construction with cross sec- 
tion illustration of the pump and 
switch. Working principles of the 
pump and switch operation are de- 
tailed in a series of drawings, show- 
ing each phase of operating control. 
According to the folder, the new 
109 features an improved liquid level 
control switch and _ incorporates 
features for greater simplicity and 
longer switch life. 








For Sale 


Pump No. 1.—Fairbanks-Morse Pomona Turbine, 
15 horse power—Electric, 150 G.P.M., 1750 R.P.M., 
3 phase, 60 cycle, 220 or 440 volts, 200° head, Style 
1073614, Serial AK 1601. 

Pump No. 2.—¥rederick Pump, Centrifugal. 100 
G.P.M., 400° head, 2,000 R.P.M., Serial 9,966, 
Size 2%”, 3 Stage pump. 

Pump No. 3.—Pomona Turbine Pump, 100 G.P.M., 


300’ head, 60 cycle motor, 1465 R.P.M., Serial 
S.D. 2248, Steel Tower Mounting. 


In addition to the pumps, we also have fittings, 
switch boxes etc. 


KINGWOOD WATER WORKS 
Kingwood, West 



































[HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 


50 CHURCH ST., N. Y.C. 


General offices and works W. Medford Sta., Boston, Mass. 











GATE 
OPERATORS 


PORTABLE 


FOR STANDS 
UNDERGROUND 
GATES—MO 
TRUCK MOUNTED 
PAYNE DEAN & CO 
onal Bae], muerte! |. 
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ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Water, Sewage and industrial Wastes Problems 
Airfields, Refuse Incinerators, Dams 
Power Ptants, Fleed Control 
Industrial Bulidings 
City Planning, Reports, Appraisals and Rates 
Laboratory 


123 SOUTH BROAD ST. PHILADELPHIA 7 


CONSULTING ENGINEERS 

Ctiaton L. Bogert fvan L. Bogert 
Robert A. Linceia Donald M. Ditmars 

Water & Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue, New York 22, N.Y. 


Water Supply and Purification—Sewage 
and 


210 E. Park Way. 








Water Works, Water Purification, Flood Re- 
lief. Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


Bowe, Albertson & Associaies 
Engineers 


w w 
iar and Gowage orks 


Airhelde—industrial Builaioge 
_,Reports—Designs—Estimates 
Vv L Y Service 

110 William St. New York 7, N.Y. 














JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consalting Engineers 
ME a J Nicholas S. Hill _—~— 
Developments, - 


. In . Valu- 
ations, Rates, - —~ 
‘Laboratories 


112 East 19th St. New York 














Michael Baker, Jr. 
The Beker Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


Water Works Design and Operation 
Consulting Services—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil aad Sanitery Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fifth Avenue 
Columbus 12, Ohio 








W. H. & L. D, BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa, 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City, Cleveland, 

Mo. Ohio 
P.O. Box 7088 








MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 
WATER & SEWAGE WORKS 


Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 
Water Works and Water Treatment; Sewer- 


and 
and Development; Flood Control. 








BLACK & VEATCH 
Consulting Engineers 
Water — Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 








CAPITOL ENG 
‘ CORPORATION 


SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 
Pennine Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 











CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 
BUILDING 
HOUSTON 2, TEXAS 
CH-1624 
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GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 
Engineers 
Daytona Beach, Fla. 

PA. 


Pittsburgh, Pa. 


Water Works, Sewage, Industrial Wastes 
and Garbage Disposal—Roads, Ai 
Bridges, Flood Control, Traffic & Par gq. 
Appraisals, Investigations & Reports. 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for 
fessional 


our pro- 
card than in this dua 


interest 
magazine 
WATER & SEWAGE WORKS 


Ernest W. Whitlock 
Cari A. Arenander 
Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 
25 West 43rd St.. New York 36, N. Y. 











GILBERT ASSOCIATES, INC. 
Engineers and Consultonts 
Water Supply and Purification 
Sewage and Industria] Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
New York Reading. Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 
Consatting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 








GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
100] North Front St. Harrisburg. Pa. 


Engineering Office of 
CLYDE C. KENNEDY 


a 
SANITARY ENGINEERING 
—_—_p——. 
SAN FRANCISCO 


LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; Sewerage & 
Sewage Dis As Re ‘al Wastes: Inves- 
tigations & woe Supervision of 
Truction & 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N.J. 








Engineers 
Samuel A. Greeley Paul Hansen pg a | 
Paul E. don 


Kenneth V. 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flocd Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


Thomas M. Riddick 
Consulting Engineer and Chemist 
Muntetogs and Industrial Water Purification, 

Sewage Treatment, Plant 
Pollution Investigations, Chemical and Bac- 
tericological Analyses. 
369 East 149th Street 
New York 55, N. Y. 








Ww. L. HAVENS 
A. A, BURGER 
w. L. LEACH #. 

CONSULTING ENGINEERS 


WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N.Y. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA -« 


WATER SUPPLY ¢ INCINERATORS 
SEWAGE DISPOSAL « POWER PLANTS 








Hayden, Harding & 
Buchanan 
John L. Hayden 
John H. Harding Oscar J. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Square Building. Boston, Mass. 


Metcalf & Eddy 
Engineers 


Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 


Water, 


Laboratory 
Statler Building, Boston 16 


RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 








HAZEN AND SAWYER 


Engineers 

Richard Hazen Alfred W. Sawyer 
Munici and Industrial Water Suppl 

Parislention and tribution oo 

Sewage Works and Waste 
Investigations, Design, 

Supervision of ion and Operation 
110 East 42nd Street New York 17, N.Y. 


Nussbaumer, Clarke & Velzy, Inc. 
Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, New York 
$27 Franklin St. Buffalo, N. Y. 


MILES O. SHERRILL 


Consulting 
Marion C. on Prom se tes acral 
Pad Purificat & 


Ase Disposal —Valus ons aie at 
pa fn y ng apes imnring Po 
te - 


«& a ro 
Frank Whit: nN pringioal © 
Tri-State A 4 Huntington, 


“The Sherrill Engineers” 
1412 Bardstown Road Louisville 4, Ky. 











The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1382 King Ave. Columbus 12, Ohio 





PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
GS. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewa Drainage and 
Industrial aste Problems. 


Structures — Power — Transportation 
51 Broadway New York 6, N.Y. 











J. E. SIRRINE Company 
Engineers 


Water Supply & Purification 
& Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


South Carelina 


Greenville 





Additional Engineers Cards on Next Page 
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CONSULTING ENGINEERS |“ © SSima,& Assocs 


Consulting Engineers 
Specializing in the Field of Water Supply—Sewage—Waste Disposal 


WATER AND SEWAGE WORKS | *i9**_Hishwoy:— nit 


208 S. High St. 











Continued 
Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 














SPANSKI and WILLIAMSON 


Engineers — Geologists Consultants, Designers & Constructors 
Groundwater Exploration Water Supply & Purification 
tigat d Sewage & Industrial Waste Treatment 
Investigations and Reports ps Pelaten & 
P.O. Box 151 Chemical & Bact. Laboratory Service. 1204 St. Paul Street 


Springfield. Illinois 441 North 2nd St. Reading, Pa. Baltimore 2, Maryland 








WESTON, ECKENFELDER 
STANLEY and ‘HOOD, INC. MR. CONSULTING 
COMPANY Conqtante Are you interested in both 


ee 
sige “seen Stream Pollution, Industrial Waste Disposal, WATER & SEWAGE 
ante og Flood Control Boabesuene, Lake so haeieten’ Rg If there is no better place for your pro- 
ower—_ tro ons, yses, Surveys, so 
Rate Studies—Valuations—Industrial Reports, Research and lopment, Process ————— sees than in this dual interest 


Airports . Municipal Buildings 
Hershey Bidg.. Muscatine, Ia. ee 
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HOW BUILDERS AUTO-CENTRAL 
FILTER CONTROL REDUCES COSTS... 


4 Aldrich Purification Units and Filters at Alexandria plant of American 
Water Works Service Company. 


Central control panel in pump and chemical feed building. From this board, 
the filter effluent and backwash rates are remotely controlled by means 
of Builders Auto-Central Control. 


The same type of automatic time-sequence operation which 
has won such wide acceptance for automatic home washing 
machines now comes to the modern water works. Here is one 
of the first installations of Builders Auto-Central (automatic- 
centralized) filter Control, proven by over three years of 
successful operation at the Alexandria Water Company in 
Alexandria, Va. 


Builders Auto-Central Control has many advantages: It saves 
time — relieves plant personnel for other duties. It eliminates 
supervisory headaches. It insures accurate backwash rates, 
proper washing times, and helps to maintain maximum filter 
efficiency. It reduces construction costs by eliminating the need 
for shelter over conventional operating tables. 


Here’s how Builders Auto-Central Control backwashes a filter: 
A Builders Loss-of-Head Gauge signals the need for filter back- 
washing. The pumping station operator (there’s only one per 
shift!) pushes a button which starts the backwash cycle for the 
proper filter. The Sequence Controller and Pneumatic-Hydraulic 
Valve Positioners then complete the washing cycle step by 
step, and return the filter to normal operation TOTALLY 


UNATTENDED. 

















preven NO! FILTER LOSS-OF HEAD AND RATE-OF -FLOW RECORDER 
Ll wn BELL AND LIGHT ALARM 


Le: 
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Diagram of control panel for Filter No 1. 
Operation may be manual or automatic as desired. 





Auto-Central Filter Control is another example of Builders’ 
pioneering in the water works field. For complete details on 
this or other types of Builders Water Works Equipment, write 
Builders-Providence, Inc. (Division of B-I-F Industries, Inc.), 
350 Harris Ave., Providence 1, R. I. 
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LOSS-OF-WEIGHT RECORDING 
FOR SERIES A-635 
W&T VOLUMETRIC FLUORIDATORS 


Volumetric feeding with its simplicity, dependability 
and economy can now be supplemented with the following 
benefits of loss-of-weight recording: 


e@ Chemical fed during any period 

e Periods of feeder operation 

@ Time of hopper loading 

e@ Quantity of chemical added at each loading 


e Direct reading register that gives the 
hopper contents at a glance 


e@ Visible and audible alarms that warn when 
the hopper contents are low 


e@ A mechanical poise weight drive for 
rebalancing after loading 


WALLACE & TIERNAN 


COMPA 
25 MAIN STREET. BELLEVILLE 9. N. J. 


TP-75-C-2 gives further infor- 
mation on the W&T Series 
A-635 Volumetric Fluoridator 





